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HIGH DUTY ALLOYS LTD «SLOUGH BUCKS 


The idea of flying a 12 ton, 9,000 gallon 

tank to a rough desert airstrip would 

be dismissed as impossible by many 

transport managers, but this load was 

transported recently in South East 

Arabia in a “Universal”, which can . : 
carry up to 22 tons within its 40 feet carries it 
by 10 feet by 10 feet hold. 


Blackburn and General Aircraft Limited, Brough, EF Yorks 
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Nyloc Stiffnuts 


Enquiries o: SIMMONDS AEROCESSORIES LTD 
BYRON HOUSE, 7-8-9, ST. JAMES’S ST., LONDON, S.W.I. 

Head Office & Works: Treforest, Pontypridd, Glamorgan. 

Branches: Birmingham, Stockholm, Copenhagen, Ballarat, Sydney, 
Johannesburg, Amsterdam, Milan and New York. 

A MEMBER OF THE FIRTH CLEVELAND GROUP 
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THE FIRST VERSATILE TURBOPROP AIRLINER FOR SHORT 
AND MEDIUM RANGE TRAFFIC ANYWHERE IN THE 
WORLD, POWERED BY THE WORLD'S MOST RELIABLE 
PROPELLER-TURBINE, THE FAMOUS 1600 SHP “DART”’ 


SAFETY COMFORT ECONOMY witsran tie worto acaint 
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Congratulations to B.O.A.C. on being the first — 
airline in the world to receive messages on an = 
airborne teleprinter. 


A B.O.A.C. “Stratocruiser” on a scheduled 
flight from London to New York on the 

6th March, 1956 automatically recorded on an 
airborne teleprinter (electric typewriter) 
meteorological and navigational reports 
transmitted by radio stations in Britain and 
Newfoundland. 


tay! 


Standard Telephones and Cables Limited developed St 


and manufactured the special radio receiver and — 
engineered the airborne installation which weighs — 
only 40 Ib. The airborne teleprinter was specially +o aes 


developed by Creed and Company Limited. 


ANOTHER 
ADVANCE 
BY 


Srondard 


Standard Telephones and Cables Limited 
Registered Office: Connaught House, Aldwych, London, W.C.2 
RADIO DIVISION : OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.11 
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Design for Survival 


REMARKABLE FEATURES OF THE ELLIOT INFLATABLE DINGHY 


Here is the inside story of the most advanced 
aircraft life-saving dinghy yet produced. Here you 
can see the many refinements which add to safety, 
comfort and ability to withstand heavy seas. The 
Elliot Dinghy is based on the marine Life-raft 


from wind, sea and 


War experience proved the vital need of protection from 
exposure wherever men had to remain afloat for any length of 
time. The self erecting canopy provides protection against 
storms and extremes of temperature. In hot regions the 
apertures at each end allow a cooling breeze to blow through 
the dinghy. 

Tests by the Navy of the marine Life-raft in the Arctic 
and Tropics have proved its worth in the most gruelling 
conditions. 


FLIGHT 


design, developed by the Royal Navy in collabo- 
ration with Messrs. Elliot Equipment Ltd. All 
are approved by the A.R.B. The 20-seat ‘Fulmar’ 
is, for example, being used in the ‘Beverley’ 
transport. 

Light Unit shows position from air or sea. 


Choose from 4 designs 


Four sizes of Elliot dinghies are now in production—the 
3-seat Petrel, the 6-seat Kittiwake, the 10-seat Siskin and 
the 20-seat Fulmar. When packed for stowage even the 
largest dinghy is compact and can be handled easily by 
two men. The cut-way illustration shown above is of 
the 10-seat Siskin type, but the others differ only 
in minor details. They all follow the same basic Elliot 
design with single main buoyancy tube, and self-erecting 
canopy. 


AID and ARB Approved 


For further information write to:— 


ELLIOT EQUIPMENT LTD., LLWYNYPIA, RHONDDA, SOUTH WALES 


ONE OF THE P. B. COW GROUP 


TEL.: TONYPANDY 3232 


5 
4 arch from main buoyancy 
The main chamber is inflated at fis 
therefore slow in the event of a leak which can 
easily be repaired. The single large diameter tube ve 
for towing, give added stability. Boarding tedder i 
Protection from exposure 


that here am I with a standard of 
living quite a bit above the average; yet in one respect I am 
going on in a groove, when for the sake of the odd pennies I could be 


enjoying the best cigarettes in the world— 
4/= For 20 


also in 10 25 100 
(including round 
air-tight tins of 50) 


TENT 
TO WER MAJESTY Tet QUEEF 
Stare Gkpress 
CICAMETTE 
TOBACCO CO LTD 


THE HOUSE OF STATE €XPRESS 210, PICCADILLY, LONDON, 
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In the conquest of Outer Space 
DOCKERS’ AIRCRAFT MATERIALS 
will be there... 


DOCKER BROTHERS - LADYWOOD . BIRMINGHAM, 16 . EDGbaston Overseas representation throughout the world 


—— < 
No. 3. Organising supplies 
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FIVE 
SOLENT FLYING BOATS 


available complete in every particular. Highly suitable 
for an air charter company, particulars as follows:- 


Weight loaded 79,000 Ibs. 


No. of engines 4 


Total h.p. 8,160 Passenger capacity 45 
Span 112’ 10” Payload 17,898 Ibs. 
Length 89’ 8” Cruising speed 230 


Take-off run 5,100’ 


Lying at Felixstowe Harbour, Suffolk 


KING SONS 


ESTABLISHED 1898 


BER STREET, NORWICH 


Telephone: NORWICH 28541 (5 lines) Telegrams: METALLURGY, NORWICH 


8 eC 

i 

| 


HEIGHTS 


DEVICES 
oF CANADA 


TO FIND THE ANSWER TO 


” 
PUSH-BUTTON 
WITH POSITION AND * 
(HOMING INDICATOR) 

@ No map reading ... No distance limitations. 

@ Direction and distance to any pre-selected point 
shown at any time during flight by merely pushing 

appropriate button. 
*, @ Independent of all radio interference or jamming. 
) Independent of ony ground control. 

@ \Independent of weather conditions. 

e@ Guides plane to destination or any series of 
destinations or targets and bock to home base 
REGARDLESS OF VARIATIONS FROM COURSE. 

@ Ideally adapted to high speed jet aircraft. 

@ Hos the high degree of minicturization required 
to meet the rigid limitations of weight and size 
for today’s aircraft. 

This advanced technical knowledge of CDC’s research and 

engineering staff and 400 highly trained employees is aiso 

being used continually to develop and produce specialized 

electronic equipment for our armed forces and for business 

ie ‘ and industry. A fully quolified staff of field men is avail- 
Se i able for installation and servicing of equipment. 


* Patent applied for 


PHL was developed in co- 
operation with the R.C.A.F. 


and is now being operationally 
tested by the : 


R.C.A.F, U.S.A.F. R.A.F. 


COMPUTING DEVICES OF CANADA LIMITED 


311 RICHMOND ROAD + OTTAWA, ONTARIO 
*RESENTED HE UNITED KINGDOM BY ELLIOTT BROTHERS (LONDON) LIMITED 
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Approved manufacturers 

of various aircraft cables, 

Weare closely associated with the main manufacturers 

of Aircraft and Aero Engines, for development work. 

Our knowledge and our resources are at your disposal 
on request. Soecialists in wiring assemblies. 

For further details please write to Aero Division. 


BRITAIN’'S LARGEST MAKERS OF THERMOPLASTIC CABLES 


RISTS WIRES & CABLES LTD. 


LOWER MILEHOUSE LANE © NEWCASTLE-UNDER-LYME © STAFFS 


MARICON 


FLEXIBLE HOSE 


A BETTER HOSE OF LIGHTER WEIGHT 
M.0.S. APPROVED FOR LOW PRESSURE 
FUELLING SYSTEMS 


Maricon Hose is fully approved under M.O.S. Specification D.T.D. 
(R.D.1.) 3951 and is included in S.D.M. No. 101 (Issue 4) and 
S.D.M. 183 (Issue 3). Both types A 
(Non Fire Resistant) and B (Fire 
Resistant) offer remarkable weight 
saving advantages as compared with 
similar hoses and can be supplied in 
long lengths, or assemblies. Type B 
has been proved by exhaustive tests 
to have exceptional fire-resisting 
qualities. We shall be pleased to 
supply specification, drawings, and 
full details on request. 


“MARICON" HOSES INCORPORATE “HALLPRENE" SYNTHETIC RUBBERS 


A AMITED, OLDFIELD ROAD, HAMPTON, MIDDLESEX 


(MOLESEY 2180) 


MARICON 
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COMPANY 


M.O.S. Design Approved 
A.R.B. Design Approved 


For the world’s finest aircraft—the 
world’s finest equipment. There's 
no compromising with a; 
Acknowledged leaders in AIR-S 
SURVIVAL EQUIPMENT and 
procedure—pioneers in the design 
and development of Inflatable 
Liferafts — R.F.D. products are 
backed by a unique world-wide 
manufacturing, maintenance and 
servicing organisation. 


R.F.D. COMPANY LIMITED - GODALMING - SURREY - ENGLAND Telephone: Godalming 1441 


NORTHERN IRELAND ~- AUSTRALIA - CANADA - AFRICA - 


de Havilland Comet 


THE WORLD'S THREE MOST MODERN AIRCRAFT 


Vickers Viscount 


Cables: Airships, Godalming Also R.F.D. Companies in 


HOLLAND - 


SWEDEN 


FRANCE 
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This valve forms part of a 
Temperature Control System and mixes 
the supply of hot and cold air to 

give the desired temperature in 

an aircraft cabin. It functions in the 
manner illustrated in the diagram 

and is capable of modulation between 
the three positions shown. 


4” TWO-WAY 


DATA 


BUTTERFLY 
VALVES 


Weight ... 

Nominal bore 

Material ... one 

Operating conditions: 
Through air pressure... 
Through air temp. 
Ambient temp. (max.) 

Max. leakage 


Pressure drop across valve: 
0-55” W.G. at 300 C.F.M. at N.T.P. 
2-9 W.G. at 600 C.F.M. at N.T.P. 


No. of ways—iN 


Actuator ... 

Time 

Voltage ... aes 
Follow-up resisto 
Overall dimensions 


13 Ib, 1202. 
. Light alloy 


SO p.s.i. 
. 20°C. 
. 0-46 Ib./min. 


. Two 


ONE 


. Teddington Mk. 2 


4-5 min. for full change-over 
. D.C, nominal 


. Type FU/A/IS 


11-5" x 10-8" x 10-3" 


Maximum Cold Air to Cabin 


Maximum Cooling Air to Cabin 


Maximum Heating Air to Cabin 


TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES. Telephone: Merthyr Tydfil 666 
London Office: 51 BROMPTON ROAD, S.W.3. Telephone: KENsington 4808 


We specialise in the manufacture of Aircraft Toilet servicing equip- 


ment, 


and in constant service. 


and self-contained Servicing Units of proved efficiency 
We also manufacture self-contained 


self-flushing Aircraft Toilets, and a range of Pressure Tight Full 


Bore Valves, 


AIR SERVICE TRAINING LIMI 


Quick Release Connectors and Blanking Caps. 


THE 


TED - 


HAMBLE - SOUTHAMPTON 
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Modern Machine Shops and_ 
e@xtensive technical resources 
at your service. 


COMPANY LIMITED 


Phone: WAlsall 6551/9 
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HOUGHTO-SAFE combines the 
safety of a non-combustible fluid 
with outstanding efficiency. 

In plants performing Die-casting, 
Welding, Hot Press Forging and 
other hydraulic operations near 
flames or great heat, Houghto- 
Safe is the solution of a big 
problem. 

Houghto-Safe is a new type fluid 
reinforced to ensure many benefits 
besides non-combustibility. 

High film strength is imparted to 
Houghto-Safe by special additives 


which give metal parts greatei 
protection for longer periods and 
ensure extra service life of the 
equipment with no ill-effect on the 
type of packings normally used. 
Houghto-Safe Hydraulic Fluid 
maintains an unusually even vis- 
cosity through widely fluctuating 
temperatures. This means high per- 
formance value with less wear and 
tear. The fluid is pumpable at tem- 
peratures down to minus 15 deg. F. 
HOUGHTO-SAFE IS SAFE—and 
much more besides. 


NON-INFLAMMABLE 
HYDRAULIC FLUID 


rive hy 


Both the ‘Bristol’ Type 173 Twin Rotor Helicopter and the ‘Bristol’ Type 171 Sycamore Helicopter use 
LAYRUB as the main drive between engines and rotors. The Layrub Couplings use rubber trunnion 
blocks as the main driving elements. There are no metal-to-metal contacts; the drive being fully cushioned. 


No lubrication is required; therefore, little maintenance. 


Layrub has been the means of solving many transmission problems, perhaps it can solve yours ? 
Another famous Bristol Aircraft in which Layrub is used is the ‘Britannia’. 


A postcard will see full technical data on its way to you. 


LAYCOCK ENG. LTD. * MILLHOUSES - SHEFFIELD, 8 
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NEW SEAT 


The problem of the speedy conversion of a 

passenger airliner for carrying freight has now been solved. 
In association with British European Airways, Shorts 

have developed a seat which will be fitted to BEA’s new 
Viscount 802 fleet (although suitable for many other 
aircraft) which has every feature for passenger 

comfort and, at the same time, meets 

the new Air Registration 
Board requirements. 

It can be folded to one 


( side simply and quickly 


to permit the carriage of 
freight without sacrifice 
of passenger comfort 

or increase in weight. 

The new Shorts seat 

gives airline operators 

the passenger/freight 
flexibility which they need 
for economical running. 


If you have an aircraft 
seat problem Shorts 
can solve it for you 


Adjustable back, of course. Side of seat can be adjusted 
Centre arm rest also movable. outward for extra roominess. 
Fits snugly into back of seat. 


Enquiries to: SHORT BROTHERS & HARLAND LTD, 208a Regent Street, London Wi recent 8716 


16 Marcu 1956 FLIGHT 15 fies. 
¥ 
\ \ 
\ 
\ 
Tray table fixed independently Folding the seats to one raf 
of seat in front. side is a simple matter. ; 
vb 


(subject to official confirmation) 


The Fairey Delta 2 


which has regained 


the World Air Speed Record 


for Great Britain 


is powered by a 


AVON 


TURBO JET ENGINE 
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Hip, Hip... 


OTHING boosts national morale higher than does a world record, and no 
record—not even Wally Gibb’s still unmatched 65,890ft in the Olympus- 
Canberra—is quite so inspiriting as that for absolute speed. What ebul- 

lience, then, swept the country last Sunday night, when it was proclaimed that 
Peter Twiss had achieved 1,132 m.p.h. in the Fairey F.D.2! The pedants who 
croaked that this delta is a pure-research machine, whereas recent records have 
gone to fighters, were promptly sat upon; and rightly so, for this is a lustrous 
British achievement which can be in no way denigrated or minimised. 

Three rousing cheers, then, for Twiss, Fairey and Rolls-Royce. 


Paraffin and Water 


NTEGRATION of the R.A.F. and the Royal Navy is a favourite bone of the 
sea dogs and recent days saw it again unearthed and flung across the floor of 
the House. The Air Minister caught it and tossed it back with the remark 

that the protagonists did not say how they meant to achieve integration or what 
they really thought it would produce. He deemed it dangerous to say “Shake this 
paraffin and water together and you get a good drink.” 

Here was a metaphor for the sea dogs to sink their teeth in, and shortly the bone 
came back with the retort, from Vice-Admiral Hughes Hallett, that paraffin was 
not the liquid supplied to the personnel either of the Navy or of the Air Force, 
and that had the Minister thought in terms of rum and gin he would have known 
that these mixed very well with water and made an excellent beverage. 

As the Admiral himself proposed a period of 30 years for the mixing (which 
he thought should satisfy the most obstructive people in Whitehall) any degree 
of commingling is yet remote. Of more immediate concern are other Naval Air 
matters arising from the debate on the Navy Estimates. 

Early in the proceedings came the disclosure that the Supermarine N.113 
carrier-borne fighter /attack aircraft will not—in the first instance at least— 
be able to carry guided missiles as well as its 4 x 30 mm gun battery. A dismal 
disappointment this as it had formerly been declared that the N.113 had missile 
capability, and nearly two years ago Flight published a photograph of an experi- 
mental missile installation on an Attacker—the 113’s great-grandfather. We 
remember, too, printing last year the first picture of American naval Cutlasses 
operating in squadron service with four missile-launchers apiece. 

So much for another of the precious “weapons system” concepts. 

Coldly comforting was the assurance by the Parliamentary and Financial Secre- 
tary to the Admiralty, Mr. George Ward, that investigations into the arming of a 
later version of the N.113 with guided weapons as an alternative to guns were 
still in progress. 

Mr. Ward’s sketch of the anti-submarine picture was less gloomy. Helicopters, 
he said, were proving very efficient in operating an Asdic set, free from ship noises 
and practically free from effective retaliation by a submarine. We were exchang- 
ing ideas and information with the Americans, who shared our confidence in the 
possibilities of this method of anti-submarine defence, and we were now planning 
to use the Sikorsky S-58 helicopter. The S-58 will, of course, be built in this 
country by Westland, and we may hope that this excellent machine may benefit 
from a new lightweight powerplant and from other British developments. 

With a view quoted by one Parliamentary speaker that we should “scrap the 
lot” of our naval aircraft and “buy American” we could hardly agree less, for the 
Fleet Air Arm now possesses many squadrons of Fairey Gannets which are 
operating with heartening success, and the news that an early-warning Gannet is 
being developed to replace the piston-engined American Skyraider came as no 
surprise. As for the Wyvern strike machine, this is well up to its job (as witness 
the report of a visit to a Wyvern squadron in our previous issue) and not 
“thoroughly unsatisfactory” as was asserted by one M.P. 


Che 
Iliffe and Sons Ltd 
Dorset House 
Stamford Street oy 
London, S.E.1 
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Great Britain Regains the 
Speed Record: 1,132 m.p.h. 


over a 15 km course between Chichester and Ford, co 

Mr. Peter Twiss, D.S.C., set up a new world speed record 
of 1,132 m.p.h. (subject to F. AL. confirmation) on Saturday last, 
March 10th. This exceeds by the breath-taking margin of 310 
m.p.h.—or 37 per cent—the previous record established by Colonel 
Horace A. Hanes, U.S.A.F., in a North American F-100C Super 
Sabre (see table at foot of opposite page). The F.D.2 is powered 
by one Rolls-Royce Avon turbojet with reheat. 

Having taken off from Boscombe Down at 11.21 a.m., the F.D.2 
climbed to 38,000ft and made its first run at this height over the 
measured course from Chichester to Ford. The speed achieved 
was 1,117 m.p.h. After a wide turn out to sea and in again over 
Beachy Head, a second run was made in the opposite direction. 
This time the measured speed was 1,147 m.p.h., giving the av — 
speed reported above. The aircraft returned to Boscombe 
23 minutes after taking off. Earlier runs over the course had vod 
made by the F.D.2 on the previous Thursday and Friday and at 
8 o'clock on the Saturday morning. The height of 38,000ft was 
chosen in order to provide a vapour-trail indication for the cameras 
at the start and finish, and in order to obtain the optimum per- 
formance obtainable near the tropopause. 

Advanced photographic and electronic equipment designed, 
built and operated by R.A.E. technicians (under Mr. N. E. G. Hill 
of the Instrumentation Department) was used to record the passing 
of the aircraft over the starting and finishing lines and to calculate 
the speed attained. Officials of the Royal Aero Club were present 
at Boscombe, Chichester and Ford. Radar stations of Fighter 
Command plotted the flight path and transmitted directional infor- 
mation to the pilot, enabling him to fly precisely and at the specified 
altitude over the sight-lines of the cameras. An idea of the flying 
accuracy required can be obtained from the fact that the height 
margin allowed was only 100 metres, or just over 300ft. 

The Fairey Aviation Company stated that the record was 
achieved “in the course of high-speed tests for research and 
development.” Credit for the design development of the F.D.2 
is given to a powerful team led b = G. W. Hall, A.F.R.Ae.S., 
an assistant managing director on”; Chief engineer 
of the company is Mr. R. L. vickiey D.LC., F.R.Ae.S. 

Mr. Twiss has been a test pilot with the Fairey company since 
1946. He learned to fly with the Fleet Air Arm in 1939 and served 
as a night fighter pilot on intruder operations. In June 1942 he 
was awarded a D.S.C. for convoy-escort work and later received 
a bar to this decoration. He was night-fighter representative with 


Fevers the first Fairey F.D.2 delta-wing research aircraft 


Peter Twiss, D.S.C., test 
pilot to the Fairey Avia- 
tion Co., Ltd., and—sub- 
ject to confirmation— 
new holder of the world’s 
air speed record. 


= 


the British Air Commission in Washington from 1943 to 1944, 

and later left the Royal Navy with the rank of lieutenant-com- 

mander. He was awarded the Queen’s Commendation for Valu- 

able Service in the Air in February of last year, when he made a 

ee emergency landing in the F.D.2 following a fuel-system 
ure. 

At a Press conference in London following the record flight, 
Mr. G. W. Hall said that the record confirmed the company’s faith 
in the delta planform, the potential of the present Delta 2 and such 
new features as the tilting nose and the Fairey power controls with 
which it was fitted. “The new speed record,” Mr. Hall contin 

“is not a stunt. The Delta 2 has been achieving speeds of 

over 1,000 m.p.h. during routine development for some months.” 

~ engine was a standard production Avon, and no special modi- 
fications had been made to the aircraft itself. The engine was 
capable of further development to make higher speeds possible. 
et the record attempt, Peter Twiss said that the mean 
Mach number for the two runs had been 1.731. From take-off 
to touch-down at Boscombe the F.D.2 had covered a total distance 
of 240 miles during the 23-minute flight. After the subsonic climb 
to 38,000ft over the New Forest acceleration had been applied just 
before Fawley, “Point A,” final acceleration starting at Point B 
(Thorney Island), which was the first “approach gate” to the 
course. Afterburning was brought in before reaching Point B. 
A similar straight approach of about 40 miles was made into the 

westward run, passing over Rottingdean and Angmering. 

Concerning cockpit temperature Mr. Twiss said that, although 
the heating problem was not a major one, in view of the short time 
at supersonic speed, the cockpit had to heat up from the 
friction of the air over the machine. He was kept comfortable, 
however, by the refrigeration system in the aircraft [Godfrey cabin 
cooling and air-conditioning equipment is used in the F.D.2.— 
Ed.}. Air temperature at 38,000ft, Mr. Twiss said, had been minus 
60 deg C, while higher than plus 50 deg C had been registered on 
a recording instrument just off the skin of the aircraft. 


Peter Twiss is congratulated by Mr. Robert L. Lickley, chief engineer, 
and Mr. Maurice Childs (right), chief flight development engineer. 


Left, a “Flight” photograph of the F.D.2. Below, the F.D.2 displays 
its “droop snoot” nose, designed to improve the pilot's view. 
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FROM ALL QUARTERS 


RJTV Flies High 


VERY little has been published about British ramjets and still 

less about su ic ramjets. It was quite a surprise when 

visitors to the National Gas Turbine Establishment last September 

were shown a test vehicle for a supersonic ramjet by Napier. 

This vehicle was described and illustrated in our issue of 
ember 30th last. 

‘or several years, in fact, D. Napier and Son, Ltd., of Acton, 
have had a team at the propulsion division of the company’s flight 
development establishment at Luton Airport working on the 
design and manufacture of this vehicle. A direct pitot intake is 
used, bifurcated by a knife-edge which is developed in form 
to provide a central space in which accessories can be mounted. 
These include telemetry transmitters, fuel system equipment— 
developed by Napier—and various experimental gear. There 
is no guidance, the vehicle being ramp-launched by rocket boosters, 
and thereafter allowed to climb freely. 

The ground-handling trolleys, transporter and ramp are all of 
Napier development. Fuel in the vehicle can be any normal hydro- 
carbon fuel, and it is supplied under the influence of nitrogen 
pressure or, at full speed, by a ram-air turbo-pump. This system, 
and the fuel control unit, have been extensively developed in 
ground rigs. 

Early this year one of these RJTVs was fired from Aberporth 
to a height greater than any previously attained in the United 
Kingdom by a ramjet-powered vehicle. As od gee = figures 
have ever been revealed the statement is y relative, but 
it seems fair to assume that heights over 30,000ft must be involved. 
Napier say that the ramjet was still burning when the vehicle had 
to be destroyed to prevent possible danger to shipping. A photo- 
graph of the firing appears on p. 285. 


Avro Delta for Australia 


AN Avro 707A delta-wing research aircraft is to be loaned by 
the Ministry of Supply to the Australian Government for 
research work on boundary-layer control. The work will be under- 
taken by the staff of the Australian Department of Supply’s Aero- 
nautical Research Laboratories, Fishermen’s Bend, Melbourne. 
Pilots will be supplied by the R.A.A.F., and the cost of the research 
programme will be borne by the Australian Government. The 
aircraft is at present being prepared at Manchester. 


Federal Republics 


[ATER this year the former Weser sircraft factory in in Bremen 
root» to start assembling Republic F-84F and RF-84F aircraft 
from American-made parts supplied under M.D.A.P. A spokes- 
man of the Weser Finance Company—reportediy backed by 
Krupps—said that tooling up and general preparation was already 
in hand. The aircraft are destined for the German Air Force and 
ing the final stage of the scheme (late in 1957) a juction 
rate of from 30 to 50 aircraft per month has been scheduled. There 
scratch. 


Hunting-Clan Go Mining 


For the first time since 1947, when Hunting Air Travel operated 
Proctors, Hunting-Clan have renewed association with single- 
engined aircraft. Approached by the Sierra Leone Selection Trust 
for advice on operating an aircraft over 150 miles of mountainous 
and wooded country between Freetown and the trust’s Yengema 
Mine, they entered into full and practical co-operation. A 700-yd 
airstrip was constructed, with provision for a 300-yd. extension, a 
hangar built, and V.H.F. radio installed. A D.H.C. Beaver was 
then obtained from Canada, fitted by Hunting Aerosurveys at 
Elstree with a Williamson F.24 camera for geological and topo- 
graphical work, and flown out to Sierra Leone. The crew have 
since been transferred to the permanent staff of the trust, and 
will operate and maintain the Beaver on a full-time basis. The 
14-hour air trip between Freetown and the mine saves a two-day 
road journey. 


RECENT WORLD SPEED RECORDS 


Date Pilot Type of Aircraft Speed 
16.7.53 Le. Col. W. F. Barnes North American F-86D 715.697 m.p.h. 

7.9.53 S/L. Neville Duke Hawker Hunter 727.6 m.p.h. 
25.9.53 Le. Cdr. M. Lithgow Supermarine Swift 735.7 m.p.h. 
3.10.53 Cdr. J. Verdin Douglas Skyray 752.944 m.p.h- 


29.10.53 Lt. Col. F. K. Everest North American F-100A 755.149 m.p.h 


20.855 Col. Horace A.Hanes North American F-100C «822.135 m.p.h 
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Geophysical Rocketry 


TH Ministry of Supply has 
released some further details 
of the high-altitude rockets 
which the Royal Aircraft Estab- 
lishment has been developing 
in collaboration with the Royal 
Society for the latter’s pro- 
gramme of high-altitude re- 
search during the International 
Geophysical Year. The rockets 
are to be of the single-stage, 
solid-fuel type, weighing 2,500 
Ib at take-off and measuring 
25ft long by 17in diameter. 
About 100 Ib of equipment will 
be carried in the nose of each 
vehicle and it is hoped to reach 
altitudes in excess of 120 miles. 
It is possible that the Woo- 
mera range will be chosen as a 
launching site, though some of the rockets may be sent up from 
the British Isles. Test firings are expected to be made in about 
a year’s time (the International Geophysical Year, which will 
actually last 18 months, begins in July next year). 
okt rockets will be launched from a lattice-steel tower over 
ee pane ae near its centre from a triangular mounting in 
a to limited degree of elevation and traverse. The 
tower is triangular in section, and part of one face hinges out- 
ward and downward from the bottom to allow the rocket to be 
loaded in. When this operation has been completed the “door” 
is winched back into position, so that the et is then ready 
for launching up the continuous rails in the tower. 


The launching tower. 


Aeronautical Entente 


HEL? this year in Paris, the ninth Louis Blériot lecture and 
its accompanying social functions were attended by many 
prominent members of the aeronautical research and production 
organizations of France and Great Britain. M. Jarry, president 
of the Association Francaise des Ingénieurs et Techniciens de 
l’Aéronautique (under whose auspices, alternately with the Royal 
Aeronautical Society, the annual lecture is ——o* opened this 
ninth meeting and welcomed the speaker, Mr. T. Jon 
Director-General of Technical Development (Air), Minion 
Supply. After introducing his lecture in French, Mr. Jones handed 
the reading of it—in excellent French translation—to M. Maurice 
Roy, director of O.N.E.R.A., the French national aeronautical 
research bureau. (Points from the lecture are given under the title 
Research—a Philosophy on p. 288 in this issue.) After the lecture 
the Rolls-Royce colour film Jet Lift showing the Flying Bedstead 
in flight was presented. 

Subsequently there was a banquet in the French Aero Club, 
under the presidency of M. Jarry. The guests of honour included 
Mme. Louis Blériot, the widow of the great airman; M. Laforest, 
French Secretary of State for Air; M. Roy; Mr. E. T. Jones; 
M. Maurice Heurteux, president of U.S.1.A., the French equiva- 
lent of our S.B.A.C.; Gen. Vallin, Inspector-General of the French 
Air Force; Capt. C. F. Uwins, Bristol Aircraft chairman; A. Cdre. 
F. R. Banks, director of Bristol Aircraft, Ltd.; and Dr. A. M. 
Ballantyne, secretary of the R.Ae.S. Many well known members 
of the French and English aircraft industries were also present. 

M. Jarry, speaking after the banquet, welcomed every guest 
by name, most kindly mentioning Flight’s representative, and 
made the desirability of Anglo-French co-operation in research 
the main theme of his discourse. He advocated an exchange of 
information and opinions between all countries this side of the 
Iron Curtain on a considerably larger scale than at present, and 
suggested that aeronautical research effort should be pooled be- 
tween western countries in order efficiently to keep pace with 
Russian development. He praised the fine work of the French 
research establishments such as O.N.E.R.A. The desire to pool 
resources was echoed by Mr. Jones in his reply—and it had, indeed, 
been one of the main themes of his lecture. 

A. Cdre. Banks then proposed a toast to the French, which 
was drunk by all Englishmen present and answered by - 
traditional French rhythmic hand-clapping. The final s 
was by M. Laforest, who praised the pioneering work of 
Blériot and linked it in spirit with the work which was ae 
going on in Britain and France. Finally M. Jarry, with the agree- 
ment of Dr. Ballantyne, suggested that children of members of 
the Royal Aeronautical Society might spend holidays with the 
families of members of A.F.I.T.A., and vice versa. 


\ 
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FROM ALL QUARTERS... 


The Navy and its Aircraft 


HANKS, largely, to his previous experience at the Air Ministry, 

Mr. George Ward was able to give the House of Commons an 
agreeably expert account of aeronautical developments in the 
Navy when, in his réle as Parliamentary Secretary to the Admiralty, 
he introduced the Navy Estimates on Thursday of last week. 

His main point was a reference to a change in the armament of 
the Vickers-Supermarine N. 113. The first version, he said, was 
to have been armed with guided weapons as well as guns. During 
development, however, it had proved impossible to accommodate 
both weapons systems in the same aircraft without making it too 
heavy for carrier operations. The first mark would therefore be 
armed with four 30 mm Aden guns, and it promised well in the 
interception and ground attack réles. In the strike réle it would 
be able to carry an atomic bomb and would have a very good 
radius of action as well as speed. Investigations into the possibility 
of arming a later version with guided weapons as an alternative 
to guns were still going on. 

The development of the D.H. 110 was also going well and 
this aircraft would, of course, carry guided weapons. 

Mr. Ward here referred to criticisms of the D.H. 110 as opposed 
to the Javelin. He said that he was at the Air Ministry when the 
decision to take the Javelin instead of the D.H. 110 was reached. 
He well remembered the discussions at that time. The merits of 
these aircraft were very evenly balanced indeed. There was little 
to choose between them. The Javelin was finally chosen by the 
R.A.F. because it was thought to have a greater development 
potential in the delta plan-form than in the more orthodox swept- 
wing form. The Navy was never faced with this decision, because 
it was always accepted that the Javelin was too heavy an aircraft 
for carrier operations. 


COSTS IN 


SOME enlightening details of Ministry of Supply purchases of 
aircraft for development purposes—notably the Short Sperrin 
and the Comets I and II—are given in the report of the Comptroller 
and Auditor-General on the Civil Appropriation Accounts.* 

In regard to the Sperrin, it is recalled that in March 1950 the 
Ministry informed the Treasury that it was no longer justifiable 
to spend more money on the Sperrin as an operational aircraft and 
that they had considered cancelling the contract. It had been 
desired, however, to complete the two prototypes for use on flight 
test work designed to expedite by some 18 months the readiness 
for service of the new strategic bombers. The contractor’s expen- 
diture up to that point had been £1,150,000, and it was estimated 
that completion of the two aircraft would cost a further £870,000. 
The Ministry indicated that about one-third of the additional 
£870,000 would in any case have to be spent in order to keep the 
contractor occupied until new work was available. 

The Treasury accordingly agreed to the completion of both 
prototypes at an additional cost of about £600,000 over and above 
the expenditure to which the Ministry were already committed. 

In July 1954 a price of £2,997,450 was agreed for the two aircraft. 
When the Auditor-General (Sir Frank Tribe) inquired why the 
cost of completion had risen to £1,847,450 as against an estimate 
of £870,000, he was informed that about £250,000 of the increased 
cost was due to increases in the cost of labour and materials, and 
about a further £150,000 was required for technical r-odifications, 
testing, etc., the need for which became apparent only in the 
course of using the aircraft. The remaining excess, some £600,000, 
over the estimate of March 1950 was due to the work taking longer 
and requiring more technical effort than had been expected. 

The two prototypes were accepted from the cantractor as com- 
pleted in April and November 1953; the first had since been used 
throughout for equipment testing and development work, while 
the second was allocated as a flying test-bed for the Gyron engine 
at the end of 1953. 

When Sir Frank asked whether the aircraft had achieved the 
purpose for which their completion was sanctioned, he was 
informed that their completion kept the design team of the con- 
tractor in being and employed on work of great technical impor- 
tance and value, and that the equipment testing and development 
work for which the aircraft were used contributed materially to the 
progress of the V bomber programme. 

In dealing with Government purchases of Comet | aircraft for 
research purposes following the Report of the Court of Inquiry 
held by Lord Cohen into these aircraft, the Auditor-General makes 
the interesting point that these purchases were based on an assess- 
ment of future requirements. “It was decided that the prices to 


*“The Civil Appropriation Accounts (Classes VI-X), 1954-55,” Price 
J1s, H.M. Stationery Office. 
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In a review of aircraft strength, Mr. Ward said that our front- 
line squadrons were now re-armed with Sea Hawk day fighters, 
Sea Venom all-weather fighters, Wyverns for the strike réle and 
anti-submarine Gannets. The only piston-engined aircraft still in 
the front line were the American Skyraiders for radar early warn- 
ing. These would be replaced later by a special version of the 
Gannet. 

Dealing with helicopters, and their employment in connection 
with underwater warfare, he said that ideas and information were 
being exchanged with the Americans, who shared our confidence 
in the great possibilities of this method of anti-submarine defence. 
The possibilities of using helicopters for minesweeping were in- 
vestigated. Plans were on foot to use the S-58 single-rotor 
helicopter. 

Later Mr. Ward said that, because the guns on the Supermarine 
N. 113 were in a different position relative to the engines than were 
those of the Hunter, it looked “more than likely” that any diffi- 
culties such as were experienced with the Hunter would be avoided. 


Lockheed Special Projects 

NEW division, known as the special projects engi i 

division, has been established within the engineering branch 
of Lockheed’s Georgia Division at Marietta. Its purpose is “to 
meet the fast-growing demand for rapid development of peoeeeyge 
aircraft designs and special systems.” og with about 
engineers and designers, the new division will absorb another 
hundred mechanical, structural and systems specialists within a 
year. Work already assigned to it includes a design 
development of an advanced landing gear for future assault and 
cargo aircraft; research and development of aircraft refuelling 
systems; and design of o tional aids for the C-130 Hercules 
turboprop transport. A eed spokesman has said that the 
division will make it possible for significant economies to be 
achieved in the design of prototypes. 


QUESTION 


be paid should be settled by normal negotiations, without taking 
advantage of the Company’s vulnerable position to drive the 
hardest possible bargains.” 

To have done otherwise, Sir Frank remarks, would have been 
inconsistent with the purpose of the arrangements—namely, to 
safeguard the public interest in the Comet and other projects which 
the de Havilland Company had in hand, and to enable B.O.A.C. 
to acquire Comet 4s in place of the Comet 2s that were on order 
for them at the time of the disasters. 

The value of orders for Comet 1s of both marks I and II reached 
a total estimate of over £10m, of which £6,415,000 was paid in 
the last week of the financial year. A price of £260,000 was paid 
by the Ministry for the five stripped Comet airframes used in tank 
tests. The total cost of salvage, etc., of the Comets involved in 
the Elba and Naples disasters was £432,301. 

The progress payments made in respect of Comet 2s covered 
the supply of the following 18 aircraft: — 

(a) Ten modified aircraft for R.A.F. Transport Command which were 
required to obtain an ARB certificate confirming a minimum flying life of 
5,000 hours at full pressurization; 

(b) Three unmodified aircraft for other duties in the R.A.F. which 
were required to obtain an ARB certificate confirming a minimum flying 
life of 2,000 hours at a limited pressurization; 

(c) Three unmodified incomplete aircraft for fleet reserve; 

(d) One modified test specimen for pressure tanks and one prototype 
modified aircraft for test flying. 

For (a), (b) and (c) progress payments totalled £4,068,000, and 
for (d) £555,000. 

In reply to questions from Sir Frank, the Ministry of Supply 
said that in their view the prices agreed were fair and reasonable 
having regard to the estimated cost of production, and to their 
value to the Ministry and the Air Ministry. 

Sir Frank also mentions a progress payment of £1,188.000 on 
66 Avon engines for use in Comet 2s. The payment was £18,000 
per engine and, as the claim was not supported by details of the 
contractor’s expenditure, he inquired as to the justification for it. 
The Ministry informed him that the contractor certified that the 
amount claimed was not more than payable in accordance with 
the terms of the contract. 

“As past exverience of this contractor’s claims has been satis- 
factory,” says Sir Frank, “and in the special circumstances of this 
contract—that the engines were already completed to a civil stan- 
dard and were valued by the Ministry at the time at a sum 
sufficient to justify the payment—the claim was accepted and paid.” 
He adds that the final prices of these engines, in their military 
version, had not at that time been agreed. 

The singular absence of real criticism in his remarks about the 
foregoing aircraft and engines can be taken as a tribute to the 
standing of the companies concerned, 


DIGNITY 


WIth Viscount orders standing at 298, 
and favourable news of a Lufthansa 
contract in prospect, the future of the 
Vickers Viscount is set fair. Illustrative 
of recent developments are these pictures. 
Above are the 10th, llth and 12th 
Viscounts for Capital Airlines—the first 
in the new Viscount 700D series. The 
centre pictures show the fuselage of the 
first Viscount 802 for B.E.A.—a structure 
3ft 10in longer than that of the Viscount 
700 and having a total cabin “stretch” of 
9ft 3in; and the fourth shows the last two of 
five Viscount 749s for Linea Aeropostal 
Venezolana. 

Future Viscounts, such as Continental 
Airlines’ 840s, will have the Dart RDa. 8 
turboprop of over 2,500 h.p. and will 
cruise at speeds of t. . order of 400 m.p.h. 
It has long been known that the Viscount 
was aerodynamically and _ structurally 
capable of such —_ though airscrew 
noise remained a largely unknown factor 
until recently. The second prototype 
Viscount—the V.700 prototype G-AMAV 
—has been fitted with Dart 510s specially 
cleared to operate at high powers at alti- 
tude. Flying at 51,000 lb (9,000 lb under 
maximum weight) this machine has com- 
pleted a programme of high-speed flying, 
in the course of which 400 m.p.h. was 
established at around 25,000ft, using water 
methanol to obtain greater than take-off 
power. Hypersensitive noise- and vibra- 
tion-measuring equipment was employed 
to determine levels, and it was established 
that these are no higher than on present 
aircraft. The programme was completed 
in only three flights, totalling six hours. 
Next assignment for G-AMAV is the 
flight-testing of the horn-balanced rudder 
and elevators of the Viscount 810. 
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6,000 FEET A MINUTE is the rate of descent being recorded by this Boeing RB-47E Stratojet six-jet bomber as it lets down, with undercarriage and 
air brakes emened, to penetrate a traffic control area from high altitude. 


East German Build-up 


THE East German Air Force, according 
to a West German Intelligence apprecia- 
tion, is likely to receive 1,200 Russian-made 
fighters of the Mig series by about the 
middle of 1957. The force is said to have 
about 600 trained pilots, but 
not yet received jet training; a num are 
expected to start this month. 


A Record Breaker’s End 


BRISTOL Aero Engines, Ltd., were un- 
lucky to lose WD 952, the famous Olym- 

s-Canberra, through an apparent power- 
loss immediately after take-off from Filton 
on Monday last. The aircraft collided with 
electricity cables and trees and lost its 
port wing before coming to rest in a nearby 
field. Neither the company test-pilot, Mr. 
Paul Falconer, nor his observer, Mr. Ian 
Little, was hurt, but the aircraft appeared 
to be a write-off. In 1953 WD 952 set up 
a world altitude record of 63,668ft, and 
raised this to 65,890ft last year. 


Canada and Missiles 


SPEAKING at an Ottawa Press confer- 
ence, Dr. O. M. Solandt, former chairman 
of the Defence Research Board, criticized 
Canadian scientists for being content to 
adapt American guided missiles, rather 
than develop their own. He expressed the 
opinion that missiles would soon replace 
fighters in the Canadian defence system, 
and that the CF-105, which has not yet 
flown, would most likely be the last manned 
fighter produced in Canada. 


Ground for Argument 


THE long dispute between the U.S. Army 
and the Air Force over the use of asphalt 
or concrete for runways is flaring up again. 
In December, Mr. Charles Wilson, secre- 
tary of Defence, cancelled a Congress order 
that the Air Force must use the cheaper 
asphalt for all except “critical” runways. 
A House sub-committee claimed that this 
would save $50m. Mr. Wilson backed the 
Air Force when it maintained that concrete 
was necessary because asphalt could not 
meet the requirements of usage by jet air- 


HERE 


AND 


THERE 


craft. (Asphalt 
pro 


producers claim that, with 
compaction of sub-base materials, 
asphalt will stand up indefinitely.) 


R.Ae.S. Lecture Cancelled 


SINCE our events” list 
(page 303) closed for press Royal Aero- 
nautical Society has announced that Mr. 
J. E. Harper’s “section” lecture on Aircraft 
in Pest-control Agriculture, fixed for March 
27th, has had to be cancelled. 


R.Ae.C. Film Show 


THE next (and last of the season) film 
show for Royal Aero Club members and 
their friends takes _ next Thursday, 
March 22nd, at 6.15 p.m., when the 20th 
Century-Fox film The Big Lift will be 
screened. Intending visitors are reminded 
that the Londonderry House restaurant is 
now closed. 


International Mechanical Handling 


AN international convention, the first of its 
kind, is being held in conjunction with the 
Mechanical dling Exhibition at Earls 
Court, London, from May 9th to 19th. 
Making long journeys specially to attend 
are Mr. D. A. Gillespie (Canada), past 
national chairman of the American Material 
Handling Society Inc., who will discuss 
The Field for British Equipment in Canada 
and the U.S.A. and also talk about 
materials handling developments and 
lanning generally; Mr. H. E. Stocker 
AUSAD, whose paper will be entitled 
Mechanical Handling in International 
Commerce—Conclusions from 35 Years’ 
Experience; Dipl. Ing. Gert Salzer on The 


Solution to Materials Handling Problems 
in Germany; Dr. F. Hegner (Switzerland), 
who will discuss Modern Methods of Inter- 
plant Handling; and Lt.-Col. Hernu, who 
will deal with Handling Problems in Cey- 
lon. Representing Great Britain will be 
Mr. Frank G. Woollard, M.I.Mech.E., the 
well-known authority on automation, 
whose subject will be Mechanical Hand- 
ling—its Prospects and Problems. 


Orenda Innovations 

AMONG the duties of Leonard Hobbs, 
who has just joined Orenda Engines, Ltd., 
as a test pilot, will be a share in the flying 
of the B-47 which has been put at the 
company’s disposal for flight-testing a new 
turbojet—the high-pressure, two-s 
PS-13 with a design thrust of 15,000 Ib. 
On loan from the U.S.A.F. to the R.C.A.F., 
the aircraft is at present at Canadair’s Car- 
tierville plant undergoing modifications for 
its new réle; it is likely to fly at about the 
end of the year. Mr. Hobbs, who is 34 
years of age, has seen 15 years’ service in 
the Royal Air Force; at one period he was 
test-flying Vickers-Armstrongs Valiants. 
He is an “A” category flying instructor and 
a qualified examiner in instrument flying, 
and has flown over 4,000 hours on many 
types. 


Death of Blackburn Veteran 
A LINK with the early days of British 
aviation business has been broken by the 
death, at the age of 74, of Mr. Mark H. 
Swann, who was Mr. Robert Blackburn’s 
original employee. He helped to build the 
1909 Blackburn monoplane and went with 
it to Saltburn. He was the outside repre- 
sentative responsible for his employer’s 
aircraft and any queries were always chan- 
nelled through Mark Swann to Mr. Black- 
burn. In 1915 he was given the task of 
finding a site on the River Humber for the 
testing of Sopwith seaplanes, and it was 
also Mark Swann who found and recom- 
mended the present Brough Aerodrome. 
In 1925 he joined the inspection staff at 
and remained with them until his 
retirement in 1947. 
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We do not believe in short cuts. There is no 
magic in our method, no mystery in 

our formula for progress in the air. Tc 

meet a set of known requirements 

we design an aircraft engine. Then, 
meticulously and with constant 
re-examination of our thinking and its results, 
we test it. When, and only when, its 
practicability is proven beyond doubt, we 
extend its performance and scope 

by continuous, painstaking development. 
Simple as it is, this attitude of mind 

has yielded such engines as the Sapphire 
arene now powering thirteen of the 


world’s most formidable front-line aircraft. 


: 
; 
y 
= ‘ee 
. 
. 
ae 
RUST! 


Plight, 14 Morch, 1956 


ON JULY 25th, 1909... 


... SENSATION! OUR ISOLATION LOST! 
DEFENCES ENDANGERED! The dramatic news 
spread rapidly. Many people felt alarm; some, that our 
traditional sea defences were now worthless and every 
home threatened. But on Dover's white cliffs the French 
aviator causing all the excitement volubly explained . . . 
“At once I stop my motor, and instantly my machine falls 
straight upon the land from a height of 65 feet.”” With this 
resounding thump Louis Bleriot landed safely upon English 
soil . the first man to cross the Channel by aeroplane, 
bringing England within minutes of the Continent. 

The motor fitted to Bleriot’s monoplane was a tiny semi- 
radial, air-cooled Anzani dating from 1908. It was a simple 
three-cylinder design with the usual automatic inlet valves, 
mechanically operated exhaust valves and auxiliary 


ON ALL FUEL AND LUBRICATING PROBLEMS 


ESSO PETROLEUM COMPANY LIMITED, 36 QUEEN ANNE'S GATE, LONDON, S.W.1 
AVIATION TECHNICAL SERVICE, RELIANCE 1261 


Photograph by courtesy 
the Director of the 
tence Museum. 


exhaust ports at the base of the cylinder. A gravity tank 
supplied the float-feed type carburettor. With a 105 mm. 
bore and 130 mm. stroke and a weight of 143 Ib. including 
accessories, the Anzani developed 25 b.h.p. at 1,600 r.p.m. 
But 1,600 r.p.m. was an ambitious figure, evidently hoped 
for rather than’ achieved. Bleriot seldom had such luck. 
Briefly he describes his engine’s performance on leaving 
France . . . “ Le Blanc gives the signal and in an instant I 
am in the air, my engine making 1,200 revolutions — almost 
its highest speed —in order that I may get quickly over the 
telegraph wires along the edge of the cliff.” 

The problems of engine design have grown enormously since 
Bleriot’s magnificent flight on a mere 25 h.p. But designers 
and technicians can rely on Esso when looking for suitable 
fuels and lubricants for to-day’s high powered engines. 


HERE AND THERE... 


Holiday Race 
A ROUND-IRELAND air race is being 
considered as an attraction for next year’s 
Tostal, Ireland’s annual three-week 
holiday festival. 


Ayrshire to Australia 

NEXT month, or early in May, a Scottish 
Aviation Twin Pioneer is to make a 
development flight to Australia via the 
Middle East, India and Malaya. 


Czech Il-14s 

THE Avia works at Prague are now build- 
ing Soviet-designed Ilyushin Il-14 twin- 
engined transports and the first of these is 
near completion. The Czech-built version 
has 27 passenger seats and provision for a 
crew of five. 


India/Indonesia Agreement 

A FIVE-YEAR agreement for the mutual 
development of the Indonesian and Indian 
Air Forces was signed in Djakarta on 
February 28th. It provides for its own 
termination in time of emergency without 
obligation on either side. 


Just Call Me Airimp 

THE English language, streamlined by 
our American friends both to its debase- 
ment and its enrichment, seems now to 
have reached compressibility limits. One 
LA.T.A. airline may now say to another: 
“302/9 JONES BBS510/10 NN OSL”— 
which means that Mr. Jones, passenger on 
flight 302 leaving New York for Paris on 
the ninth of the 7. = want } con- 
necting reservation the follow y on 
flight 510 to Oslo. The 
complete with its own syntax and vocabul- 
ary, condenses every conceivable reserva- 
tions message into 99 abbreviations. Its 
own titk—ATC/IATA Reservations 
Interline Message Procedure—is inevit- 
ably abbreviated to AIRIMP. 


The Aerobridge 

WITHIN two months the U.S.A.F. will 
have in use the “aerobridge,”’ a new cargo- 
loading device developed by Lockheed and 
designed to reduce double-handling of 
freight by bridging the gap between air- 
craft floors and loading piers. Each end 
of its span is mounted on movable dollies, 
adjustable between heights of 4ft and 10ft. 
Self-propelled and portable when folded, 
the aerobridge can be lengthened from 
64ft to 84ft by telescopic expansion. 
Power is electro-hydraulic and several 
types of conveyor systems can be incor- 


HARBINGERS of the 
great missiles and 
pilotiless aircraft of 
tomorrow are these 
three: Top, the 
Napier-built ramjet 
test vehicle referred 
to elsewhere in this 
issue. Centre the 
U.S. Army's Redstone 
ground - to - ground 
guided missile, re- 


miles. Right, the new 
version of the Martin 
Matador, the 
TM-61B having a 
longer nose section 
and an entirely new 
airborne guidance 
system for “tactical 
missions”. 
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porated, including gravity, powered belt, 
and two-way powered belt for simul- 
taneous loading/unloading tions. 
The heavy canvas hood will stand winds of 
60 m.p.h. and snow loads of 20 Ib/sq ft. 


Incipient Shimmy ? 

ACCORDING to a French news release, 
the S.E.210 Caravelle is fitted with a 
boogie undercarriage Te and pro- 
duced by Hispano- 


W.J.A.C Flying Post 

APPOINTED staff pilot to the Women’s 
Junior Air Corps is Mrs. Diana Barnato 
Walker. As an A.T.A. pilot she flew some 
70 types of aircraft 


Aces All 


THE Czechoslovak press and radio are 
applauding “our falcons, our heroic pilots, 
who have recently repeatedly proved their 
bravery by shooting down many American 
espionage balloons over our country.” A 
Lt. Jaroslav Novak was singled out as a 
shining example: he shot down five bal- 
loons “without any loss to our equipment.” 


Sowing at Humpty Doo 

AN experimental first-sowing of rice from 
the air in Australia’s Northern Territory 
was carried out recently at Humpty 
Doo, some 60 miles south of Darwin, by 
The Territory Rice, Ltd., a firm financed 
by Australian and U.S. interests. The 
firm has 300 acres under cultivation, and 
rice plants are a foot high in sections 
already sown by combines. Rice grown 
in the Humpty Doo area last year estab- 
lished what is believed to be a world’s 
record for amount of grain per stalk. 


Topdressing Record ? 

WHAT is believed to be a world’s aerial 
topdressing record was established when 
230 tons of lime were spread a single 
aircraft on a property in Cen’ Hawke’s 
Bay, New Zealand, in one day. The pilot 
began flying at 5 a.m. and continued all 
day until dusk, using an FU-24 Fletcher 
agricultural aircraft. It is estimated that 
the pilot made over 300 landings and take- 
offs during the day. The record was 
achieved during the execution of the first 
large-scale aerial lime-spreading contract 
in the district. 
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Modern Floatplanes are 


Hardy, and Adaptable for 


Land Service 
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TIME. was when the float seaplane was 
prominent in civil and military service, 
and not in the smaller sizes alone, as 
witness the massive three-engined Italian 
Cants flying even today on second-line 
duties with the Italian Air Force. But 
though greatly depleted in numbers, float- 
planes are still being made, particularly 
in the New World. In Great Britain the 
Auster family alone perpetuates the 
tradition. 

Particularly remarkable are the tech- 
niques of dolly launching (top left, opposite 
page) and the float-cum-wheel under- 
carriage (below), neither of which ideas 
is by any means new. The dolly-launch- 
ing scheme was tried from H.M.S. Furious 
with Short “225” seaplanes during the 
First World War, and the second with— 
among other t —the Fairey Flycatcher 
ship’s fighter of the 1920s. 


(Top left, opposite) A D.H. Canada Beaver 

takes off at Toronto from its detachable 

dolly undercarriage. This view also shows 

particularly well the auxiliary fin area beneath 

the fuselage to counteract the side area of the 
shapely Edo floats. 


(Lower left, opposite) A splendid portrait of 

a D.H. Canada Otter in a natural, national 

setting. Note the sturdy yet clean design of 
the float undercarriage. 


(Top, this page) Wearing a “swell paint job” 

is this Cessna 180 on Edo amphibious floats. 

The wheels retract upwards aft of the main 

step and the fully castering nosewheels retract 
upward and forward. 


(Left) Lately received from the Antarctic is 

this picture of one of two Auster 7s of the 

British Trans-Antarctic Expedition at Husvik 

Harbour, South Georgia. Fortunately the pic- 

ture conveys only a visual, and not an olfactory, 

impression, for in the background is the 
whaling station. 


(Below) AD.H. Canada Beaver fitted with the 

company's specially developed amphibian 

undercarriage, which uses the standard main 

wheels and brakes of the Beaver in conjunction 
with adapted floats. 


= 


“Sir,” said he, “you have seen but a small part of what 
the mechanic sciences can perform. I have long been 
of opinion, that, instead of de tardy conveyance of ships 
and chariots, man might use the swifter migration of 
wings; that the fields of air are open to knowledge, and 
that only ignorance and idleness need crawl upon the 
ground.”—Dr. Johnson, Rasselas, 1759. 


T is alleged that to a lady who once asked “Professor, what is 
the use of your discovery?”, Faraday replied “Madam, what is 
the use of a baby?” . . . To the Wright brothers their “baby” 

was not a discovery. It was their way of presenting to the community 
in a direct and obvious manner the results of prolonged scientific 
enquiry. To the community, however, the Wrights had made a 
most momentous discovery 4 they had found a means of flying 
without first climbing a mountain. 


> > 
The second 50 years of powered flight holds a challenge more 
forbidding, though no less interesting, than the first; the success 
achieved will not be measured by man landing on the moon but 
by whether in the process we have learned wisdom and in doi 
so have restored the free exchange of knowledge within 
between all communities on the surface of the earth. 


The engine man experiences a form of thrust-reversal when he 
is reminded that the glider has attained an altitude two-thirds as 
great as the most powerful operational aircraft in the world; and 
the acrodynamicist becomes thoughtful . . . when seeing in flight, 
and for the first time, the Rolls-Royce “Flying Bedstead” and 
realizes how little his science has contributed. 

> 

Whilst materials have helped considerably in forging the key 
to aeronautical progress, the need for better materials would not 
have been recognized nor pursued but for the advances made by 
the acrodynamicist, the structural engineer and the propulsion 
engineer. 


The application of nuclear power to aircraft may well be needed 
before the range of powered aircraft can be substantially increased. 
The conquest of heat will need to be achieved before we can fully 
realize the conquest of space. To be able to control the release of 
fusion energy as we can now control the release of fission energy 
would make easier many future aeronautical problems. 


> 
Though many scientific data will be obtained from an orbiting 
unmanned satellite, and the prestige of the community that has 
developed it and put it into space will be greatly enhanced, the 
advance registered will be less real than that achieved by the 
succeeding vehicle which can navigate, and contain man. 
> 
To conceive automatic equipment which could detect elec- 
tronically or by any other means the elements of the local struc- 
ture of the atmosphere to the extent that the human being has 
proved he can do is impossible whilst we remain ignorant of some 
of the input signals man automatically uses but cannot precisely 
describe. Man's flexible brain, together with the precise data 
which instrumentation can provide, form between them an 
integrated control which neither alone can achieve. 
> > 
We must ensure that today’s problems are not eclipsed by 
tomorrow's prospects; we must make aircraft safer and safer as 
well as faster, further and higher; and this demands, in the 
ultimate, aircraft which can land in any weather conditions with- 
out forward speed. The aeronautical problems of the future are 
therefore immense. 


Research—a Philosophy 


Thirty Aphorisms from the Blériot Memorial Lecture, given in Paris 
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by E. T. Jones, Director General of Technical Development (Air) 


“A PHILOSOPHY OF AERONAUTICAL RESEARCH” was the subject of the ninth Louis Blériot 
Lecture, delivered in Paris last week by Mr. E. T. Jones, C.B., O.B.E., M.Eng., F.R.Ae.S., who is 
Director-General of Technical Development (Air), Ministry of Supply ! D 
Royal Aeronautical Society. His paper was of a refreshingly “different” kind, and to summarize or 
abstract it by any orthodox method would be to do it less than justice; so, since its length precludes 
reproduction in toto, we have here selected a number of brief passag 
fitted rather in the manner of La Rochefoucauld’s 
note on 


, and president-elect of the 


es almost any one of which is well 
appears elsewhere in this issue. 


There are some who would delay the launching of satellites, 
space-ships and so on in the belief that man may get to know 
more than is good for him; but man already knows more than is 
good for mankind, and not until he knows still more will he be 
able to adapt what he knows to the benefit of mankind as a whole. 


> > 
. » » anyone who has travelled much 4 me is immediately 
impressed by the ease of world travel . . . The most lasting im- 
pression, and the most important, is the friendliness of all peoples 
of the world and the fact that one can meet more people of other 
nations in one year than can be met in a lifetime using other forms 
of travel. 

Aircrews are at home in any and every country of the world . . . 
the air on which they ride is “standard gauge” the world over, and 
the same codes of practice obtain throughout; in fact, aircraft 
design and operation are to a first approximation independent of 
the habits and customs of any particular community. In other 
words, the popular cliché that aeronautics is making the world 
smaller is true; it is sweeping away boundary fences and reducing 
local habits and customs to a common denominator. 


> 
Yesterday aeronautics was exploited because of its potential in 
war, today it is exploited because of its potential as a deterrent 
to war, and tomorrow we hope it will be exploited because of its 
potential as an explorer, phi and communal friend. 


> 
Scientific capital is the fund of scientific knowledge 

by a nation and it is this fund of knowledge which forms the 
foundation on which new techniques and processes are built; 
though a high individual and high collective intellect of a com- 
munity are valuable assets they are not in themselves sufficient to 
ensure that the rate at which a nation is accumulating scientific 
knowledge is comparable with that of other nations. 

> 


> 
In our limited wisdom it seems that there is no present way of 
exploiting the available knowledge to the ultimate good of man- 
kind rather than for merely destructive purposes, or to ensure 
that the technical effort available is so fully employed in exploiting 
scientific capital for the benefit of mankind that no effort remains 
for subversive aims. But who would then dare to be the arbiter 
of good and evil and at what point in time could a right judgment 
be made; the question “What is truth?” has remai unanswered 
down the ages. The philosopher’s cry that life is one vast illusion 
is probably the most concise and cogent reason why the unceasing 
and uninhibited search for knowledge must continue. 
> > 
The scientific capital available for exploitation in the aero- 
nautical sciences is bounded by two frontiers, the frontier of 
knowledge amassed by scientists working in all fields and, super- 
imposed on this, an advanced frontier of knowledge in the 
specialized aeronautical field. 


> 
The subject of fluid motion has attracted some of the best 
— people in the world and, despite the enormous effort 
voted to the subject over the last 50 years, we still find today 
ilosophy are sub- 


that more theses from aspiring doctors of 
associated with 


mitted on fluid motion than on any other subj 
the aeronautical sciences. 


_ Man has occupied the earth for at least 200,000 years, yet it 
is only during the last cen that the fruits of research and 
invention have been made available to all and sundry as part of 
their way of life. (Continued on page 289) 
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3 engines of increasing 
importance 


ELAND A Convair 340 aircraft converted to Eland engines will be 

on demonstration flights in Europe and the U.S. during this year. 
Another aircraft powered by Elands is the Elizabethan, converted for 
freighter evaluation. Napier Elands, fitted with auxiliary compressors for 
the tip-powered rotor system, will be mounted in Fairey’s new large transport 
helicopter, the Rotodyne. 


ORYX Two Napier Oryx engines are being mounted in the new Percival P74. 

Napier worked with Hunting Percival in the development of the Oryx, a 750-825 gas h.p. 
turbo-gas-generator which has been Type Tested at 780 g.h.p. This new Napier power unit 
eliminates all mechanical transmission. 


GA Z ELLE The Gazelle is another Napier engine which is going places. Two Gazelles 
will be mounted vertically in the new Bristol twin rotor helicopter, whilst other designs to be 
powered by this engine are well advanced. The engines are directly connected to the rotor 
heads, providing mechanical transmission in its simplest form. 


D. NAPIER AND SON LIMITED + LONDON + W.3 + ENGLAND 
CRC $.20 
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It is rumoured that ...... 

the Whooshing Bird, known to 
fly higher, faster and furiouser than any other 
Whooshing Bird before or since, is now 
flying much higher, faster and furiouser than 
ever. Indeed, he now gets by with almost no 
wings and propels himself to great heights 
by the most dubious methods. But vault- 
ing ambition o’erleaps Whooshing Birds too 
and sooner or later they find themselves high, 


IRVIN 


The Irving Air Chute Company of Great Britain Limited, Letchworth, Herts, England. 


Telephone: Letchworth 888 


guided weapons. 


Telegraphic Address: Irvin, Letchworth. 


wide and upside down with everything on 
the clock and not quite sure how to keep 
it there. Luckily Whooshing Birds have a 
very high cluefficiency factor and know that 
they can trust in Irvin. 

To come down to earth, Irvin parachutes offer 
the most advanced methods for life saving, para- 
troop dropping, supply dropping, prototype develop- 
ment and parachutes for the 
recovery of valuable data and 
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RESEARCH—A PHILOSOPHY... 


Before the advent of er... the research worker was... a 
lone worker, poorly paid, if paid at all, of lowly status and without 
business acumen; he was a curiosity both to the general public 
and to the masters of industry. This early attitude of mind prob- 
ably explains why even today the unthinking consider all forms of 
research to be a purely individual idiosyncrasy, far removed from 
the practical business of —pebce- and developing. 


Fortunately, however, this meen supercilious attitude is 
rapidly changing and it is becoming widely recognized that the 
research of today determines the way of life of tomorrow, that 
those who neglect research in their industry will destroy their 
heritage and that the qualities needed for a good research worker 
are not unlike those _— for a good business executive. 

> 

It was not chance that na growth of production in the United 
States of America coincided with the introduction of scientific and 
technical people into managerial posts in industry, nor was it bad 
luck that the apparent prosperity enjoyed by the United Kingdom 
through industrialization in the Victorian era was not consoli- 
dated. We know now that it was due to the failure of the com- 
munity to recognize that industrial prosperity could not survive 
without adequate scientific and t ical support both in the 
works and in the 


Failure now to egpecciate that saieaiil s educational system is 
outmoded by today’s —_ will surely lead to disaster tomorrow. 
If, as has been said, iil engineering is ordinary engi- 
neering made more difficult it is equally true that aeronautical 
research is ordinary research made more expensive. 


Aeronautical research is destined to become, like the Arts and 
the practice of medicine, a communal subject; a subject to 
integrate communities and, like metaphysics and astronomy, one 
to be studied and progressed collectively without national restric- 
tions by all communities. 
It is ironical to find that there is throughout the world more 
duplication of effort and of individual capital facilities connected 
with aeronautics than with = other " the sciences. 


At present national socmstay operates against the free dis- 
semination of aeronautical scientific knowledge and this means 
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in effect that any nation wishing to keep abreast with others must 
create its own scientific capital. 
> 


Today all industrial communities suffer from extreme shortage 
of scientific and technical manpower. Altheugh this acute short- 
age has only recently made itself felt its cure is likely to be a 
long-term solution and it should not be assumed that, in an 
expanding industry, it will right itself. 

Concentration on the sciences may, thro disregard of the 
humanities, lead to ultimate disaster. No effort must be spared 
to ensure that the early educational years of the future scientist 
are so planned that he will acquire that broad outlook and sound 
moral principle which is the only sure basis upon which a scientific 
philosophy can rest. 

The greater the defence significance of a science the more diffi- 
cult it is to keep the community informed; and, the less the com- 
munity is informed, the less it can contribute and consequently 
the less it will eventually be able to defend itself. The point of no 
return is impossible to define but there can be no doubt that today 
few communities would be far from this point were it not for the 
mature traditions of these old-established and learned societies 
and institutions which have for so long pressed for the publication 
of scientific knowledge as and when it becomes available. It is 
the influence and teachings of these bodies which urge the scientist 
to write and speak of his work; and it is the combined urge of the 
scientists, both within and without the Government, for their 
work to be published which ensures that information is not held 
longer than security demands. On such organizations rests our 
hope for the future. 

What is true for the organization of research within a particular 
community applies with equal force to all communities within the 
comity of nations, although detailed arrangements may well differ. 
All communities have their learned societies and institutions and 
if all were equally effective in promoting publications the inter- 
national frontier would closely approximate to the advanced 
frontier of any one nation, there would then be less duplication of 
research effort and the need for each community to have all the 
large and expensive capital facilities necessary for the pursuit of a 
full programme of aeronautical research would consequently be 
reduced. 


We spend our lives painfully searching for knowledge, but 
knowledge without wisdom will profit us nothing. 


VULCAN STRUCTURE TESTS 


URING the past two years the third Vulcan B.1 off the Avro 
production line has been subjected to a comprehensive series 
of structural tests. These it has passed with complete success. 
Rock-like rigidity for the rig was achieved without exceptional 
cost by sinking 104 concrete piles 30ft into the ground, each pile 
having a bulbous foot to resist up- or down-loads of 15 tons. The 
base of the rig itself comprised a T-shaped assembly of steel 
beams, measuring 110ft each way and weighing 58 tons. Over 
this the Vulcan was suspended from 22 hydraulic jacks and it was 
also anchored to the base at three anchoring points, all the jacks 
and anchors incorporating load-measuring units. By this arrange- 
ment the Vulcan was supported in a zero-g (weightless) 
condition. 
To apply test loads each jack had a partner capable of exerting 
a force up to a combined total of approximately 700 tons. Under 
the centralized control of a single remote console forces were 
applied and deflections up to 100in measured at 28 stations to an 
accuracy of a few thousandths of an inch. In addition nine sets 
of strain recorders received signals from 450 points on the test 
airframe, which actually had 1,200 strain gauges applied to its 
surface. The arrangement was such that any unduly high strains 
were immediately visible. 
The results have so far been excellent. Towards the end of the 
nan oom (which included simulated take-off, landing and a 
peed, high-g pull-out) a major failure was predicted near a 
wing root. Early in January loads well in excess of those specified 
in the design (multiplied by the appropriate factor) were applied, 
but the major failure did not occur. So far the only failures have 
been in secondary structures, and they have been cleared with 
insignificant effect on the weight. 
In the landing and take-off programmes the Vulcan was 
mounted at a nose-up angle of five degrees, with the undercarriage 


A model of the Avro test rig described above. Head of structural testing 
is Mr. R. Brocklehurst, a 33-year-old former Avro apprentice. 


down. Not only did this imply a considerably higher landing 
speed than would be likely in practice, but sideways loads were 
imposed to simulate a large amount of drift. 

As the primary structure is still obstinately remaining intact it 
will be fitted with wings of new design for more advanced testing. 
These tests will be the first to prove the characteristics of Avro’s 
composite wings fabricated from light-alloy honeycombs. Not 
only will the later test programme be invaluable to the develop- 
ment of future multi-engined supersonic aircraft but, say Avro, 
it “may lead to impressive developments of the Vulcan itself.” 


_ ig. Au 
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MOUNTAIN SUPPLY BY SYCAMORE 


Two Notable Helicopter Operations in British Columbia 


HE mountains of British Columbia were recently the setting 

for two important airlift operations for commercial projects 

by a Bristol Sycamore helicopter. Flown by Okanagan Heli- 
copters, Ltd., the Sycamore aided in preliminary work on the site 
of a new coffer dam, and carried large quantities of supplies to a 
copper mine 6,000ft above sea level among snow-covered peaks. A 
Bristol statement runs: 

“The first airlift was carried out for the British Columbia Elec- 
tric Power Commission in the Capilano Valley near Squamish, 
B.C. After a preliminary reconnaissance in the Sycamore, engi- 
neers selected from four possible sites the one most suitable for 
the construction of a coffer dam. A base was set up on a sandy 
beach about 25 miles outside Squamish and all the necessary 
supplies, equipment and materials were trucked to this point. 
Loads were then flown by Sycamore to the proposed dam site, 
some 25 or 30 miles away on the Elaho River, sited some 2,000ft 
above sea-level. Four flights were first made to set up the camp 
at the dam site, followed by 18 flights to deliver materials and 
supplies, the average load being about 770 Ib and the largest 
about 900-950 Ib. Temperatures ranged from 60 to as high as 
105 deg. F and the Sycamore operated throughout from very 
sandy surfaces. To prevent sand penetration the main rotor head 
and tail rotor were greased thoroughly twice a day and no 
mechanical difficulties were encountered. Because of the sand, 
however, it was impossible to sling loads externally below the 
machine, and this made the carriage of bulky items considerably 
more difficult. Among materials air-lifted were lengths of drill 
rod and drill casing 10ft long, lashed outside the fuselage on each 
side of the aircraft. Other included lumber for the con- 
struction crew’s shacks, rolls tar paper, cooking stoves, fuel 
oil and petrol in 45-gallon drums, 150 Ib hammers, bedding and 
mattresses, provisions, boxes of machine s weighing from 150 
to 450 Ib, and two water ps of 550 Ib each. By putting 100 
to 150 Ib in the luggage bay at the rear of the fuselage and the 
balance in the main cabin, it was found possible to keep loads well 


within the centre of gravity range. Carriage of the drill pipes out- 
side the fuselage provided light relief, for it was found that, in 
flight, the pipes gave out an organ-like note. The ground per- 
sonnel carried out several experiments in “tuning” by masking the 
ends of the pipes with tape. In seven days at Squamish, the 
Sycamore flew roughly 35 hours and lifted totalling about 
22,000 Ib, including seven passengers. 

“After a 100-hour inspection at Vancouver, the helicopter went 
on to carry out an airlift for the Rico Copper Mine, 6,000ft above 
sea-level on Mount Cheam in British Columbia. A helicopter 
offered the only means of access to the mining camp, which con- 
sisted of little more than a tin shack on a snow-clad slope above 
the mine. The snow was estimated to be 50ft deep, and the 
Sycamore had therefore to carry its loads slung below the fuselage 
in a rope cargo net and drop them, while hovering close to the 
ground, on to the snow. 

“Loads consisted of 45- and 10-gallon drums of fuel. The 
Sycamore picked up the drums from a dump 25 miles from the 
camp and flew them to the mine via the Fraser and Wahleach Lake 
Valleys. In the Fraser Valley, the helicopter would climb to 
about 5,000ft to get above turbulent air conditions and would 
continue its climb to 6,400ft before making its final approach to 
the dropping area. With a pilot and observer, the Sycamore 
carried on each flight an underslung load of about 700 Ib, but 
no unusual swinging or difficulty in maintaining control were 
apparent, either during the approach or when hovering in prepara- 
tion for dropping the load. The operation was afterwards said 
to be the most hazardous ever undertaken by Okanagan 
Helicopters. 

“The Sycamore, which was shipped to Canada in May last year, 
has since been engaged on a continuous programme of sales 
demonstration work and, following a 2,300-mile ferry flight from 
Winnipeg, has appeared at a meeting of the International Aero- 
— Federation in Mexico City. It is now engaged on a tour 

exico.” 


ON SELLING SHORT-HAUL AIR FREIGHTING 


URING the year ended June 1955 British independent civil 

air operators carried 94,280 tons of freight, of which 59,185 

tons were carried on scheduled services and 35,095 tons on 

non-scheduled and other services. The average trip distance was, 

as far as can be ascertained from the figures available, approxi- 

mately 160 miles scheduled and 1,100 miles non-scheduled. Thus 
the bulk of the freight is carried over short distances. 

Situated as we are in the world, every export from this country 
and every import into it must cross the sea. Of these exports and 
imports a very large volume is to and from the Continent, and 
much of this is carried across the water by ship. That means that 
there is a vast reservoir of freight which id be tapped by the 
air freight operators. 

At the present time there is a greater potential volume of air 
freight to be carried than there are aircraft available to carry it. 
Also, there is a greater potential volume of freight for all routes, 
including the Corporation routes, than can be coped with by the 
present fleets of freight aircraft. 

How, then, can manufacturers, exporters and importers be 

rsuaded to send their goods by air? Simply ms salesmanship. 
Fhe operators must kill the bogy of the apparent high cost of air 
freighting and at the same time point out its very real advantages. 

It must be realized that air freight is just as much a commodity 
as, say, washing powders and detergents and, as such, must be 
“sold” to the prospective user. I do not suggest that a free-trial 
voucher should be sent to every likely firm: but the full weight of 
a sales organization must be put into operation to educate users of 
freight services in the definite advantages of trans-shipment by 
air. This must be backed up by more and better advertising and 
by personal contact by qualified salesmen—that is, advertising 
by specidlists in advertising and salesmanship by men who are 
salesmen first and not airline employees sent out to sell. 

What have the air-freight operators to offer their potential 
customers? Four primary advantages are reliability, freedom 
from theft and pilfering, speed of delivery and low packaging 
costs : — 

(1) Air freighting is reliable and ‘efficient. There have been no 
major strikes in this country effecting air freight delivery. Goods 
sent by air are very seldom damaged in transit. 

(2) Theft and petty pilfering, which goes on at the docks and on 


the railways, is practically non-existent in airline operations. 

(3) Delivery of goods is much quicker by air, not only because the 
mode of travel is so much faster but because airport delays are so 
much shorter than delays at the dockside. 

(4) Packaging of goods to be sent by air can be kept to a minimum 
and crating is usually completely unnecessary. So great can the 
saving be in packaging that airline operators can quote many 
instances where the cost of crating goods for transport by sea has 
alone been greater than the cost of air freighting. For instance, 
during the last dock strike an engineering firm sent a piece of 
delicate machinery by air, uncrated, to the Continent at a cost 
of £125. Previously the same type of machine had always been 
sent by sea and had had to be specially crated. The crating and 
packing for the sea voyage used to cost £156. 

These, then, are the points in favour of sending goods by air 
freight. What is against it? The usual argument against air 
freighting is the apparent high cost. Although the independent 
operators can usually offer a lower price per mile than do the 
corporations—Hunting-Clan’s rates on their London to Newcastle 
service are about half the B.E.A. rates on the London to 
Manchester service—the rates are still thought of as being too 
costly. But, as we have said, many of the advantages of air 
freighting in themselves contribute to lowering costs, either 
directly or indirectly. 

Reliability, freedom from damage in transit and freedom from 
theft and pilfering all combine to lower goods insurance rates. 
Packaging costs are cheaper and quick delivery means that air- 
freighted machinery gets to work quicker and air-freighted goods 
can be sold sooner, to give the manufacturer increased production 
and the retailer increased turnover. While these points may be 
well known to the airline operator, they are very often overlooked 
by the potential customer; and it is the operator’s business to let 
all potential customers know them. 

That there is plenty of scope for independent air freighting to 
the Continent has been shown by the Silver City Roadair service, 
which has been operating for only three months, but with consider- 
able success. It is an example which could well be followed by 


other operators, not at one another’s expense but at the expense of 
the surface shippers, because there is more than << — 
A.M. 


business for all air operators. R. 
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ACHIEVEMENT 


The Fairey Fireflash 


‘ 


We are now permitted to say that 


wivig Was the first British Company to design, develop and manufacture a 
“3 guided weapon which destroyed a target aircraft. This weapon—the 
“Fairey Fireflash’—is now in production for the Royal Air Force. 


THE FAIREY AVIATION COMPANY LIMITED 
ENGLAND AUSTRALIA CANADA 
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For executive travel— 


the de Havilland 


HERON 


has the qualities 


demanded by industrial 


and business houses 


The network of public airlines meets most of the needs of 
urgent business travel. Nevertheless, many commercial 
and industrial houses find it more efficient and economical 
to operate aircraft of their own. Engineering concerns 
working at scattered overseas sites afford a typical ex- 
ample. For operations far afield very often it is advisable 
to employ a four-engined aircraft, and certainly it is 
necessary to carry comprehensive radio aids to navigation. 
Most four-engined aircraft, however, are unnecessarily 
large and expensive for private ownership. 

The de Havilland Heron, evolved out of more than 
three decades of continuous and progressive experience, 
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The standard executive arrangement of the Heron 
aircraft seats eight in facing pairs of adjustable arm- 
chairs, quickly convertible into softly upholstered 
couches. There are folding, full-width tables between 
the chairs. There is toilet, wardrobe and luggage 
accommodation. An alternative arrangement has 
separate lounge, sleeping and radio compartments. 


provides an economical and satisfactory solution. It is an 
airliner in miniature with all the safety features of a 
straightforward four-engined formula, employing the 
famous Gipsy Queen 30 engines and de Havilland 
controllable-pitch propellers—able to carry fully com- 
prehensive radio, easy to fly, capable of using small air- 
fields, robust and reliable, economical in first cost, fuel 
consumption and maintenance. 

Herons are in use as executive aircraft—and as airliners 
—nearly all over the world, backed by a service 
organisation second to none. 


N-D 


BRITAIN 


j 
| 
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A four-engined airliner in miniature. . 
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The new version of the Avro Aircraft CF-100 
seen at upper left is designated CF-100 Mk 5, 
and differs from previous standard machines 
of the series in having extended wings to 
improve altitude performance, an extended 
tailplane and rocket armament. The second 
aircraft is a Douglas A4D Skyhawk light 
carrier-borne attack machine of the U.S. Novy. 


Socialist Labour A. S. Yakovlev. One 
pilot reached a height of 2,000 metres with 
a load of four metric tons; another climbed 
to 5,082 metres with a load of two metric 
tons. The records have been submitted to 
the F.A.I. for homologation. It is supposed 
that the type of helicopter concerned is the Re 

twin-rotor machine known by the Allied re 
code-name Horse. 


France 


French Aircraft at Milan. In support of 
its export drive the French aircraft industry 
is taking part in the Milan Fair (April 
12th-26th). On the 16th and 17th, at an 
airfield near Milan, several machines, in- 
pry Mee Sipa 200 jet trainer, the Sipa 

nelle light tourer, the Bréguet 
901 glider, the Norclub single-seater and 


Great Britain 
Bristol Supersonic Aircraft. It is reported 
by Aviation Week that the Bristol Aero- 


plane Co., Ltd., has a project to develop cS ee 
a Mach 2-2 research aircraft designated as 


Bristol 22. 

U.S.A. ‘ 

Convair Fet Transport. Four General - amatien | - iia 
Electric J79 turbojets are the powerplants — Pe 


specified for a projected medium-range 
transport, designs for which have been 
placed before Howard Hughes by Convair. 
The machine would be competitive with 
the Lockheed Electra and it is reported 
that United Air Lines are also interested, 
wishing to standardize their maintenance 
system on turbojets rather than on two 
types of powerplant. 


Lockheed F-104. An all-weather version 
of this straight-wing supersonic fighter 
would carry two Hughes Falcon air-to-air 
missiles and have lightweight radar 


Boeing KB-50. The foregoing is the 
designation of the three-point refuelling 
tankers for Tactical Air Command now 
being turned out by the Hayes Aircraft 
Corporation as modifications of standard 
B-50 bombers. A total of 7,520 U.S. 
gallons of fuel for transfer are carried in 
seven tanks—in the bomb bay and wings, 
and beneath the wings. The electrical 
system is redesigned to provide power for 
the fuel pumps and jettison system. 


Italy 

Piaggio P.149Ds for Germany. Seventy- 
five P.149D low-wing cabin monoplanes, 
suitable for liaison or training duties and 
powered with Lycoming six-cylinder hori- 


zontally opposed air-cooled engines, have 
been ordered for the West German Air 


GRUMMAN FIIF-1 TIGER 


Force. After delivery of these machines (Curtiss-Wright J65 with afterburner) 

the Focke Wulf concern in Bremen will Span 31ft Thin : 

continue manufacture of the type under Length (approx.) 42ft 6in 

licence. % 
U.S.S.R. 


Helicopter Records. Two Soviet heli- 
copter load-lifting records have been estab- 
lished by a “Letayushchy Vagon”’ (Flying 


Boxcar) helicopter designed by Hero of — a 
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HOT TURBINES 


An N.G.T.E. Engineer's Exposition of a Crucial Subject 


supersonic turbojets, a principal factor restricting perform- 

ance is the upper limit on turbine-inlet gas temperature. Last 
week an engineer who for several years has been associated with 
investigations into methods of increasing this temperature pre- 
sented his findings—insofar as security conditions permitted— 
as a main lecture of the Royal Aeronautical Society. The author 
was Mr. D. G. Ainley, B.Sc., A.M.I1.Mech.E., A.F.R.Ae.S., of the 
National Gas Turbine Establishment, Pyestock, Hants. It is 
undoubtedly one of the most useful all-round appraisals of this 
subject from an aeronautical point of view yet published. 

The lecturer began by pointing out that since Sir Frank 
Whittle’s first flight engine of 1941, maximum gas temperatures 
had risen scarcely more than 100 deg C, although improved con- 
structional techniques and axial compressor developments had 
increased thrust/weight ratios approximately threefold and thrust 
per unit frontal area roughly tenfold. The law of diminishing 
returns was tending to restrict further improvement and if further 
progress was to be substantial, the problems of high temperature 
operation would have to be faced squarely. This called for new 
technological advances and Mr. Ainley’s paper was broadly con- 
cerned with the years of preliminary cy which, it was hoped, 
ahead of engine development. 

It could be shown (Fig. 1) that, as flight Mach number was 
increased, the gas temperature for minimum specific consumption 
tended to rise. If temperatures were raised slightly above the 
level for minimum consumption, the latter factor rose only 
slightly, whereas the specific thrust increased appreciably, result- 
ing in a reduction in engine weight, frontal area and nacelle drag. 
Thus, the optimum gas temperature for a minimum total engine/ 
fuel weight for a given mission would be slightly higher than the 
values shown in Fig. 1, the difference becoming more marked as 
the range was increased. For example, a long-range aircraft cruis- 
ing at a Mach number of 2 to 2.5 would require optimum gas 
temperatures from 100-300 deg C higher than any contemporary 
“uncooled” engines. 

In the case of intercepters with after engines increasing 
gas temperature could have a very beneficial effect in the non- 
reheat condition, whereas with the afterburner in action it could 
be argued that the advantage was less. In the case of turboprop 
and by-pass engines there was everything to gain by raising gas 
temperature. For example, in a turboprop flying at 400 kt in the 
stratosphere, raising the gas temperature from 1,100-1,400 deg K 
could increase the specific power by roughly 50 per cent while 
reducing the specific consumption by about 10 per cent. 

Of all the problems impeding the development of high-tempera- 
ture engines the worst was presented by the highly stressed 
turbine blade. Two possibilities were available: cither new 
materials could be employed or the blade temperature could be 
maintained roughly at the present value by employing a system 
of cooling. Problems chiefly associated with cooling also centred 
around the combustion chamber, jet-pipe and propelling nozzle, 
and in supersonic applications the problems of high gas tempera- 
ture would be aggravated by Pa very high stagnation intake 
temperatures. Nevertheless, Mr. Ainley confined his paper 
primarily to a discussion of blading. 


|] N all types of gas turbine, and particularly in turboprops and 


/ Fig. 3 (Right) Correlation of experimental data for mean 
heat transfer rates, with results from actual testing shown 
as a dotted line. 
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FLIGHT MACH NUMBER 


Fig. 1 (Left) Variation of optimum gas temperature with 
flight Mach number. 


Fig. 2 (Below) Variation of local heat transfer coefficient 
around a typical turbine blade profile. 


Taking even an optimistic view, the lecturer thought it improb- 
able that further developments in nickel- or cobalt-base blade 
materials would lead to increases in blade temperature greater 
than from 50-100 deg C. Molybdenum alloys might allow 
further improvement, although their use postulated the develop- 
ment of a satisfactory protective surface coating. High-tempera- 
ture operation could also be achieved by various ceramic or 
ceramic-metal materials, o—- these had so far not fulfilled all 
their inherent promise. Blade-cooling was therefore inevitable 
and, said Mr. Ainley, it was ng Aa that future development of 
blade materials would displace blade-cooling; rather would it 
enhance its potentialities, since with cooled blades a 50-deg-C 
rise in permissible temperature would allow a substantially greater 
increase in gas temperature. 

In a cooled turbine heat was extracted from the gas flow at a 
high rate. This heat had to be removed by the coolant, and it 
resulted in a loss of power owing to the reduced gas temperature 
in the later turbine stages ee nozzle. At the same 
time, the cooling system increase weight, complexity 
and drag. 

Transfer of heat from a cooled blade a by forced 
convection, although relatively insignificant er might also 
be due to conduction or radiation. 

Fig. 2 depicted the variation of local heat transfer coefficient 
around a typical blade section. High rates occurred at the leading 
edge where the boundary layer was thin and laminar. The value 
fell off appreciably over the surface back to the transition 
point to turbulent flow, but in the latter region the coefficient 
increased sharply. On blades of different profile the mean heat 
transfer rates were roughly similar if the transition points were 
similarly disposed, although in practice the transition ty was 
dependent on the profile. Thus, on a high-reaction blade (e.g., 
a stator, or nozzle guide vane) the pressure gradients were favour- 
able over most of the surface and a relatively large laminar region 
resulted in correspondingly low heat transfer. On low-reaction 
blades the less-favourable gradients increased the 
turbulent region and hence also the mean rate of heat transfer. 
This was shown in Fig. 3, in which experimental data emphasized 
the correlation between mean transfer coefficient and blade 
reaction. The correlation was emphasized by the fact that the 
plotted points were drawn from a wide variety of sources in 
which none of the variables were necessarily related. The mean 
heat transfer coefficient (expressed as a Nusselt number) generally 
varied with Reynolds number, where x, the usual Reynolds number 
exponent, varied between 0.5 (wholly laminar) and 0.8 (wholly 
turbulent) 

Most of the existing heat transfer data had been obtained from 
stationary experiments. Gas flows in actual engines were 
more turbulent and unsteady, and it could be assumed that earlier 
transition and higher rates of heat transfer would therefore result. 
Approximate estimates had been made from N.G.T.E. work with 
an experimental air-cooled turbine from which the dotted lines 
of Fig. 3 had been “speculatively introduced.” 

Nusselt numbers, being non-dimensional, gave little hint of 
the actual quantities involved. On t ypical engines the heat 
transfer rates r from about 0.02 to 0. +3 C.H.U./sq ft/sec/deg 


C. In a 150 Ib/sec (at sea level) engine the surface blade area 
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Fig. 4 Some of the most 
attractive methods of liquid 
cooling in turbine rotor 
blades. From the left: forced 
convection, free convection 
(open system), free convec- 
tion (closed liquid system), 
free convection (closed 
evaporative system) and 
spray cooling. 


IN 


in each turbine stage might be 3 sq ft. If such an engine were 
flying at M=2 at 60,000ft and the blades were kept 350 deg C 
below the gas temperature, then the heat removal per stage would 
suffice to boil away roughly 200 lb of water per hour. In a super- 
sonic fighter with engines operat at 1,500 deg K the heat 
removal from the turbine blades led that which would have 
to be removed from the airframe to keep the latter at about 100 
deg C at M=2.5. 

Broadly speaking, blade cooling methods fell into three 
groups : — 

(a) Pure liquid-cooling schemes. In such schemes the heat was 
absorbed by an expendable quantity of liquid, such as water or the 
engine fuel (probably vaporizing in the process), and no attempt was 
made to re-cool or condense the liquid for repeated use. 

(b) Combined liquid/air schemes. Heat was removed from the 
blading by a liquid which was then cooled (or condensed) in either a 
ram-jet radiator or a heat exchanger mounted in the engine between the 
compressor and combustion chamber. 

(c) Pure air-cooling schemes, in which cool air was passed directly 
through the inside of the turbine blades. 

Extensive research had shown that liquid coolants were = 
capable of removing the required amount of heat; the N.A.C.A., 
for example, had operated an aluminium turbine at 1,100 deg C 
with water cooling. The most attractive liquid-cooling methods 
were depicted in Fig. 4. Those involving free convective cooling 
relied on the acceleration (of about 20,000 g) in the rotor blading, 
which caused the less-dense heated coolant to move rapidly 
inwards to the blade root. Gas temperatures of 1,400-1,500 deg 
K had been demonstrated in experiments, and there was no reason 


to suppose that higher temperatures would not be possible. The 


performance penalty arising from the cooling might be small in 
turbojets so far as thrust and s.f.c. were concerned. 

The least-complicated systems employed expendable fluid, but 
for continuous engine operation at up to 1,500 deg K the water 
might weigh more than 20 per cent of the fuel weight. Using 
the fuel itself as a coolant brought its own troubles, and addi- 
tionally the low specific and latent heats of hydrocarbon fuels 
restricted the cooling which could be achieved. 

Particularly for lengthy missions, the liquid/air systems were 
theoretically more attractive. On the other hand, the weight and 
complexity of the heat-exchange and 
pipe system would be considerable. 
Small leakages might not be serious 
when using water, although the low 
critical temperature of water 

1 its use to Mach numbers 
under about 1.5. At appreciably 
higher flight speeds the increased 
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about 400 deg C higher. With perfect heat exchange it was 
theoretically possible to maintain a 300 deg C differential between 
the gas and the blading with a cooling flow of only 1 per cent 
of the total mass flow. In practice the quantity of coolant might 
need to be 14-2 per cent for each row of turbine blading; thus, 
with a two-stage turbine (four rows of blades) an inlet tempera- 
ture of 1,400/1,500 deg K might be feasible when using 6 to 8 
per cent of the mass flow for cooling. This naturally reduced 
the overall engine performance, although this was partially com- 
pensated by the re-introduction of the cooling air into the jet-pipe. 
The net result was that it was possible to achieve about 80 per cent 
of the ideal gain in net thrust as a result of raising the gas tempera- 
ture. The losses were slightly less with liquid systems, but, as has 
been stated, their weight and drag penalties and complexity were 
significantly worse. 

The exception to this rule might be the high-temperature 
subsonic turboprop, in which a liquid/air cooling system might 
allow slightly better fuel consumption and would suffer less penal- 
ties as a result of the ram-jet radiator. 

Germany was the first nation to initiate active programmes 
for cooled turbines. The work began during World War II and 
was largely a result of the extreme scarcity of alloying elements 
for blade materials. 

For the most efficient cooling the area of the internal blade 
passages had to be a maximum. At the same time, the cooling 
air should have the highest possible velocity through the blade, 
which tended to lead to passages of small cross-section. It was 
possible to obtain suitable parameters from geometrical considera- 
tions which would lead to the optimum degree of cooling. Mr. 
Ainley devoted a proportion of his paper to developing the con- 
siderations governing the form of gas passage for given amounts 
of cooling. There were certain compromising factors among 
which were manufacturing difficulties, the desirability of retaining 
turbulent flow in the cooling passages, and the fact that there 
was a limit to the pressure drop that could be allowed in the 
cooling air as it — through the blade. 

Of the latter factors it was the problem of manufacture which 
had chiefly limited the degree of ing attainable in the past, 
although it was hoped this would y cease to be the case. 
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stagnation temperature through the 
heat exchanger might necessitate the 
use of a liquid metal such as sodium 
or the eutectic of sodium and 
potassium. 

Most of these com; ities dis- 
appeared with air ing (Fig. 5). 
In fact, it was its relative simplicity 
that had led to air cooling being 
the favoured system, particularly 
for supersonic applications. 

In the preferred type of air system 
the coolant was extracted from the 
delivery of the main compressor and 


returned to the main stream. In a 
M=2 compressor 
bleed might be at 350-450 deg C 
while the mean turbine-blade tem- 
perature would be required to be 


Fig. 5 A comparison between liquid 
cooling (above) and air cooling in a 
hypothetical turbojet. The difference 
in overall complexity is self-evident. 
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The lecturer went on to illustrate various forms of blading 
fabricated from sheet or other compapent parts, including early 
German blading and experimental blades investigated by the 
N.A.C.A. In the latter blades one of the major disadvantages was 
that the hot outer shell had to support an internal system of fins 
or tubes, and it was also considered doubtful that 100-per-cent 
strength and reliability could be achieved in a series of brazed 
joints. In Britain a serious attempt had been made to preserve 
a relatively robust and solid construction with a minimum of joints 
(or even none at all). Of the various lines followed those in Fig. 6 
were particularly outstanding. 

Owing to the difficulty of drilling passages heat- 
resistant materials, G.E.C. had evolved a powder-metallurgy tech- 
nique for forming a cobalt/chromium blade containing fine 
cadmium wires. The latter volatilized during sintering, leaving 
clean passages. Such a blade (Fig. 6a) had shown promising 
performance in an N.G.T.E. turbine. Using two-per-cent cooling 
for each row of blades this turbine had suffered no failure during 
extensive running at up to 1,400 deg K. Blades of similar form 
had been produced by lost-wax casting (Fig. 6b) the holes being 
formed by silica tubes which were afterwards dissolved out by hot 
caustic soda. 

Another valuable and ising a was that of 
extruding Nimonic materials (Fig. 6c) technique [see 


Flight for September 10th, 1954—Ed.] was in its infancy, but 
resulted in efficient elliptical ‘cooling 


passages. The fourth method 
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Fig. 6a. Cross-section of an air- 
powdered metal 


Fig. 6b. Tip of a lost-wax-cast rotor 


blade showing the silica tube inserts. 


Fig. 6c. Sections of air-cooled Nimonic 
blading produced by extrusion and 


Fig. 6d. —* blade with brazed 
finned-rod secondary 


rolling. 


cooling inserts. 


(Fig. 6d) was a compromise in which large drilled holes were used 
to house brazing inserts which could take the form of finned rods, 
spiral-threaded rods, packed spheres, and similar arrangements. 
Altho brazing was required the joint stresses were relatively 
low. is form of blade | had achieved excellent — factors, 
with the added advantage that the insert t flow 
down to quite low cooling Reynolds numbers. 

Typical cooling characteristics of sintered blades (which had 
been extensively tested under actual operating conditions) were 
shown in a drawing. It was difficult to tombat the tendency 
for the leading and trailing edges to run much hotter than the 

“core.” Later designs of blade than the type illustrated had 
more-rounded leading edges and thicker trailing edges, and other 
compromises in profile. Nevertheless the sintered blades had 
worked well with non-uniform cooling, since most of the stresses 
were taken in the cooler portions. 

It was possible, said Mr. Ainley, that we were over-lightly 
dismissing the importance of achieving uniform cooling, and 
only extensive running on a variety of blades would ide 
answers. Uniformity might be less critical in the relatively solid 
forms of blade (Fig. 6) than in fabricated forms. The N.A.C.A. 
had followed two lines of attack in attempts to improve tempera- 
ture distribution in the latter types of blade. In one system the 
interior of a tube-filled shell was copper-plated to improve con- 
duction of heat. Alternatively a variety of slots were cut around 
the blade surface to provide a measure of film cooling around 
the leading edge and improved convection cooling near the trail- 
ing edge. Both arrangements were partially successful in improv- 


Fig. 7 (left). 
ing-edge and some 


Fig. 8 (above). 


Fig. 9 (right) 


N.A.C.A. blade with film-cooled lead- 
cooling-air ejection through a 
trailing-edge slot 


Possible effusion-cooled construction 
(non-porous spine gives reasonable strength and 
partially controls air distribution around surface). 


An N.G.T.£.-developed nozzle 
blade with effusion cooling. 
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Fig. 10. Stratospheric performance of low- and high-efficiency air 
uncooled engine working at 1,150 deg K). 


ing uniformity but engine application introduced difficulty. All- 
round, the integral structure seemed preferable to the fabricated 


Heat transfer in an air-cooled blade was sensitive to Reynolds 
number. In general, as the latter was reduced in both the gas 
and the cooling flow, the internal heat-transfer rate fell off more 
rapidly than did the heat input from the gas. Thus the cooling 
worsened with reduction in Reynolds number, and this had impor- 
tant repercussion in behaviour at altitude. 

Up to this point Mr. Ainley had largely confined his attention 
to internal cooling, since it was believed that this was most 
promising in turbojets. Nevertheless other methods deserved 
some attention. 

Film cooling by introducing a thin stream of cool air at suitable 
intervals over the blade surfaces had frequently been investigated, 
but interest was waning for two reasons. Rapid mixing of the 
cooled air with the main gas stream reduced the cooling efficiency 
and the slots significantly weakened the blades, the ends of the 
slots providing unpleasant stress-raisers leading to fairly — 
fatigue failure. Nevertheless, limited use of the technique had 
been found for nozzle blades. 

Taking film cooling to the limit led to effusion or transpiration 
cooling. In this system a wholly porous blade skin was employed 
and cooling effectiveness should theoretically be a maximum, since 
the air not only cooled the porous skin but also reduced the heat 
transferred from the hot gas. The method was most attractive 
where large but it was difficult to apply to 
blading for the following reasons : it was difficult to find a material 
with a pore size which was small compared with the turbine-blade 
boundary-layer thickness; the ideal variation in cooling flow per 
unit area was not easily achieved around the blade; and manu- 
facturing problems were very considerable. Results so far had 
given scarcely better cooling than that attainable by far simpler 
methods, and it was the author’s view that effusion cooling 
remained, at best, a long-term venture. 

During recent years turbojet aerodynamic efficiency had steadily 
improved, largely as a result of increasing the blade reaction (and 
the number of turbine stages) and, to a lesser extent, by reducing 
the axial gas velocity through the blades. The introduction of 
cooling would tend to reverse this trend. 

To acquire maximum effect for a given coolant flow and cool 

passage configuration, it was necessary to minimize the total 
= area. This necessitated reducing the number of stages to 


Gad blade reaction), increasing the 


MAX. TURBINE INLET GAS TEMPERATURE (°K) 


1300 J 
ALTITUDE 


temperature 


Fig. 11. 
in a turbojet with an air-cooled turbine. 


pitch/chord ratio of the blades and reducing the outlet angles from 
the blade rows. The achievement of good cooling-passage con- 
figurations within the blades might also lead to more rounded 
leading-edges, thicker trailing-edges and a reduction in the twist 
along the blade. Unfortunately these requirements tended to 
reduce the expansion efficiency in the turbine and a compromise 
had therefore to be struck between this factor on the one hand 
and the quantity of coolant and associated losses in engine per- 
formance on the other. 

In Fig. 10 comparative performances were given for M=2 
engines in the stratosphere with an 82-per-cent-efficiency single- 
stage turbine and an 88-per-cent two-stage turbine, respectively. 
In overall performance the engines were marginal and at very 
high gas temperatures the low-efficiency turbine might be better 
on specific thrust. It was also noticeable that the gain in thrust 
as a result of increasing the gas temperature in the air-cooled 
engine was roughly 80 per cent of that which would be possible 
if cooling (and its losses) could be eliminated. Although in no way 
rigorous, the curves demonstrated that, in supersonic engines, a 
saving in coolant of one per cent of the mass flow might be worth 
basis of net specific thrust 

In the final illustration (Fig. 11) hypothetical supersonic engines 
were considered up to M=3 over a wide range of altitude. In 
all instances it was assumed that a conical centre-body intake = 
used with an engine swallowing capacity (sea-level static) of 
about 300 Ib/sec and a compression ratio under the same condi- 
tions of 6:1. The turbine had two stages with a mean rotor 
blade temperature of 820 deg C, the blades to be cooled by 
compressor-delivery air, the blade cooling passages being designed 
to permit “reasonably good cooling” with a coolant flow per row 
of blades of roughly 1.5 per cent. These conditions were sufficient 
to impose a maximum permissible value of the gas temperature 
at each flight condition. 

Reduction in temperature with altitude arose from reduction 
in Reynolds number and hence in the degree of cooling. It was 
possible that increased area of turbulent boundary layer would 
tend to make the curves more horizontal. It was worth noting 
that Reynolds-number influence weighted the i in design 
towards relatively large engines; for example, a reduction in engine 
size from 300 to 100 Ib/sec would possibly necessitate a 40-deg-C 
reduction in gas temperature. As Mach number was increased 
at fixed altitude, the increased ram stagnation temperature was 
partially counterbalanced by increase in Reynolds number so that, 
at lower speeds, maximum gas temperature varied little, whereas 
it fell appreciably at high flight Mach numbers. It was unfor- 
tunate that air cooling effectiveness tended to fall off as flight —_ 
and altitude were increased. Part of the trouble stemmed from 
the rising temperature of the coolant itself and an obvious remedy 
was to cool the coolant flow between the compressor and turbine. 
In spite of weight and drag penalties this was worth investigating. 

An optimistic picture might be drawn by the last figure and it 
was unlikely that 1,600 deg K would be reached for a consider- 
able time. Much work remained to be done on the mass-pro- 
duction of efficient and reliable cooled blades and on the design 
of combustion chambers and jet pipes. At the present time the 
most significant practical achievement might perhaps be the suc- 
cessful operation of an N.G.T-E. air-cooled turbine at gas tem- 
peratures up to 1,400 deg K. Although far removed from actual 
high-speed propulsion, it was an encouraging demonstration and 
hinted that a rise in gas temperature of at least 150 to 200 deg C 
should not be much to expect in the early phases of development. 
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i many localities and situations 
the helicopter is proving its 
particular usefulness for missions 
of and communication— 


t time no more 
Here, where 


the ‘of the jungle 
may extend ~ yg Ab to the —" 


play a vital part in the re- 
supply and maintenance of the 
jungle forts, which form links in 
the chain of command over the 
areas where terrorism threatens. 
For the various duties involved 
in this struggle both the Fleet Air 
Arm and the R.A.F. have —_ 
vided helicopter squadrons, and 
the pictures on this show 
Westland Whirlwinds of No. 848 
Sqn., F.A.A., and Bristol Syca- 
mores of No. 194 Sqn., R.A.F., 
in action over Malaya. The Naval 
machines are landing at Kuala 
Lumpur airfield at dusk after a 
ph to _ of the jungle forts, 

are flying in 

‘or the camera’s benefit 
in the vicinity of that city. 


+ 
— 
- 
‘ ha hive? 
2 
=? 
= 
a 


FLIGHT, 16 March 1956 


oe DAWN TO DUSK... 


Helicopters of the Fleet 
Air Arm and Royal Air 
Force, on Day-long 
Duties in Malaya, are 
Pictured in Dramatic 


Tropical Settings 


‘= 2 


THE NORTHROP 
SM-62A SNARK 


URING the past two or three years Northrop Aircraft, Inc., 
at Hawthorne, Los pom gy have been thoroughly 
reorganized and have emerged as a streamlined organiza 

tion exceptionally well fitted to tackle all kinds of pe me 

projects. 

Unlike most of the larger American airframe builders the com- 
pany have had only one aircraft in production since World War 2 
(discounting very limited manufacture of such machines as the 
C-125 and X-4). This machine is, of course, the U.S. Air Force’s 
biggest fighter, the two-seat F-89 Scorpion. Many hundreds 
have been delivered from a most efficient production line which, 
among other things, has reduced the airframe cost to about $19 
per pound of delivered weight (about £6 16s). When Flight 
visited the company last July they had been delivering Scorpions 
for 36 months, exactly on schedule. 

After being shown Scorpion production we talked with the vice- 
president, production, an engineer of Welsh extraction by the name 
of Ken Bowen, who impressed us by his complete command of 
all that was going on in his 2,900,000 sq ft plant. We could not 
help noticing, on an occasional table, a wonderfully finished model 
of his company’s next big production effort, the Snark strategic 
missile, resplendent in glorious crimson. In deference to Ameri- 
can security we refrained from rushing into print with a descrip- 
tion, despite the fact that rows of Snarks have long been visible 
to passers-by on public roads. 

= rk is designated SM-62 and is an entirely Air Force weapon. 
It is sled-launched, turbojet-powered, endowed with very great 
fuel capacity for long-range missions at high subsonic speed, and 
it is guided by an inertial system incorporating star-tracking. It 
is a sine qua non to credit it with the ability to carry the most 
powerful form of nuclear warhead. 

Aerodynamically and structurally it is more like a manned air- 
craft than any other known missile, except perhaps, the Matador. 
The wing is very thin and swept, and has a high aspect ratio. 
Extraordinary for a missile (in which low-speed behaviour matters 
little), this was ‘4 to reduce induced drag and to achieve 
maximum range chord has lately been increased, and a 


saw-tooth leading edge has been standardized. There is no hori- 
zontal tail surface. 


‘ 


it was with the two tiny Northrop X-4s (one is shown here) that much 
of the knowledge of high-subsonic tailless aircraft was gained. This 
information has been put to good use in the design of the SM-62 Snark. 


Much of the groundwork preceding the design was completed 
with the Northrop X-4, illustrated here. In common with this 
tiny research aircraft the Snark has elevons which serve both as 
ailerons and elevators, me se with the rudder, to a complex 
automatic stabilizing and 

Because of the very limited ing almost everything 
is carried in the long, cylindrical fuselage. At the front is a large 
bay probably occupied by the warhead and its fusing system. 
The very advanced guidance equipment is also no doubt in the 
forward fuselage, and one assumes there must be a lock-on oy 
cell or similar sensing head somewhere on the dorsal ace to 
pick up the assigned stars and so steer the missile according to 
a predetermined programme. Snark has a good altitude perform- 
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to give a correct idea of the 
its first production form. A photo- 
published in our March 2nd issue. 


This three-view drawing is the first 


graph of a test model was 


well above any cloud which might obscure 
stars. 
The launching sled is rocket boosted, but once in the air the 

a 4 ventral intake. Early Snarks were fitted with 

Westie 40s, but most of those so far delivered have had 
ison Are a high- single-spool engine of 

10,000 Ib thrust (Flight, May 27th wc; 

of SM-62As, with this engine, in 

A.F.B., Cocoa, Florida. 


been launched at Patrick 

Later Snarks will have their range—already great—increased to 
5,000 miles by a change to the two-spool Poms on non Whitney j57. 
This has rather more power and lower fuel consumption which 
more than counteracts its greater weight. It has been stated that 
at least some of these expendable J57s were originally bought for 
the Convair YB-60 cight-jet bomber, the programme for which 
was cancelled. Nevertheless it is an awesome thought that cach 
engine costs something like £50,000. The J57 Snarks have greater 
launching weight, and can carry additional fuel in underwing 
tanks, as shown in our three-view drawing 

have some hundreds of technical staff stationed at 
Patrick A.F.B. to supervise ; only North American have 
more personnel there, with the Navaho. In recent 
months the Snark programme has worked in every detail, and 
there seems to be no reason why it should not now be looked 
upon as a going concern. Certainly the Snark has a longer range 
than any weapon ready for service. 

In the past, however, all did not go smoothly. Such, in fact, 
was the number of test vehicles and experi tal XSM-62s lying at 
the bottom of the Atlantic (much to Patrick A.F.B. than 
was intended) that the Northrop engineers used to complain of 
having to work in “Snark-infested waters.” 


LA.S. AWARDS 


ANNU AL awards made by the Institute of the Aeronautical 
Sciences include the following: John Jeffries Award (for 
aero-medical research) to Capt. Wilbur E. Kellum, U.S.N., com- 
mander of the Naval Medical Research Institute; Sylvanus Albert 
Reed Award (notable contribution to the aeronautical sciences 
through experimental or theoretical investigations) to H. Julian 
Allen, chief of the high-speed research division of the Ames Aero- 
nautical Laboratory, N.A.C.A.; the Lawrence Sperry Award (for 
“a notable contribution made by a ong man to the advancement 
of aeronautics”) to Giles J. Strickroth, 33-year-old manager of the 
Glenn Martin electronics department—the award committee gives 
Mr. Strickroth special credit for the development of the guidance 
system of the TM-61 Matador; and the Robert M. Losey Award 
(contributions to aeronautical meteorology) to Lt-Col. Robert C. 
Bundgaard, U.S.A.F., who has been in of Project Black 
Sheep, a weather research programme to high-performance 


honorary fellowships for 1955-56, as already 
recorded, have been awarded to Peter Masefield, managing director 
of Bristol Aircraft, Ltd., and posthumously to the late Ralph S. 
Damon, president of Trans World Airlines. 
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40,000 ft. apart 


¥ a Squadron Leader J. S. Fifield, D.F.C., A.F.C., by a recent 
successful ejection at ground level, demonstrated the capability 


the of the latest Martin-Baker fully automatic ejection seat to 

5 <4 bring about safe escapes near the ground at low forward 

ei ejection speeds. A further important requirement of an 
4q ejection seat lies in its high altitude performance. Martin- : 
Baker fully automatic ejection seats are designed to bring . 


the seat occupant safely down from the ejected altitude, 
“8 stabilised and under control, to a selected altitude at which 
SO NSE parachute deployment and separation of the occupant from 
3 the seat is automatically performed. 

The altitude of the live ejection demonstrated at Chalgrove 
on October 25th was over 40,000 féet, and the altitude of 
separation 10,000 feet. 


Martin-Baker 


AIRCRAFT COMPANY LIMITED 
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Their thoughts in the sky. > 4 
Their feet on the ground. 4 — | e 
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Future pertect. 


to fly with the Royal Air Force is to 


enjoy action, independence and the security of 


a very well paid career 


There is excitement, exhilaration, in the lift 
and thrust of jet flying. There is also a deep 
and lasting satisfaction, known only to those 
who fly. Ask these men to describe it and 
words fail. Ask them to do without it and they 
worry. Once you have the tranquillity 
of that new world above the clouds, you 
cannot easily forgo it. 


They see that the future of mankind lies in 
the air and want to help fashion that future. 


Present Action——Future Perfect 


These men can realise their dream. They have 
within their grasp the opportunity of a lifetime 
of exciting and satisfying work. With the 
R.A.P., pilots and navigators fly often. They fly 
far afield. And they manage some of the finest 
machines in the world: Canberra, Valiant, 
Hunter—these names are but the prelude. 
“But there’s more to a life than flying” you 
may say. The Royal Air Force knows this and 
has planned accordingly. 


RESPONSIBILITY. Pontoons at Young 
Sound, Greenland, carrying stores to a Sunder- 
land of R.A.F. Coastal , during the 
British North Greenland Expedition. A share 
in such exciting missions is a likely part of 
every pilot's navigator’s future. 


Pay and Flying Pay both UP! 


and abroad. Training others, international 
liaison, scientific exploration—these are but a 

few of the diverse and important missions to 
come the way of aircrew personnel. And the 
new Direct Commission scheme provides the 
opportunity to make the Royal Air Force a 
career. You can join, as an officer, with the 
certainty of a continuing and satisfying job 
until you retire with a pension. Or you can 
choose, if you cag a twelve-year commission, 
with the option of returning to civilian life 


REWARD. Training to fly with the R.A-F. 
is exacti . and ng. It leaves you 
highly ski led and self-reliant, able to meet the 
challenge of the skies. Here, Canberra T4 jet 
trainers fly in formation. 


after eight years. In this case you return with 
a handsome tax-free tuity, far more than 


you are likely 0 save in a time in any 
other profession. 


How to fly with the R.A.F. 


Because their opportunities are great and their 
work important, standard of entry for aircrew 
is very high. Education to at least the level of 
the General Certificate of Education, Scottish 
Leaving Certificate or their equivalents, per- 
fect physical health, aptitude as well as 
enthusiasm for flying—to these must be added 
the ability and personality to lead others. You 
must also be between 174 and 26. If you have 
these qualifications, you have the chance of a 
career that is both rewarding and worthwhile. 
Write at once for further details of the schemes 
of entry, and for an interesting, informative 
booklet on flying with the R.A.F., to the Air 
Ministry (F.R. 302b), Adastral House, London 
W.C.1. State date of birth and educational 
qualifications. 


RELAXATION. Yachting is a 
popular R.A.F. pastime. Near the Baltic it's 
ice-yachting and gliding : across in Canada, 
fishing, winter sports. rever you go with 
the R.A.F. your sporting horizon ex 


The Royal Air Force Flying ...and a career 


The new higher basic rates and extra flying pay ie” 

now give aircrew incomes that compare very ae 

favourably with most other professions. For 

imstance, a newly promoted Flight Lieutenant 

drawing full allowances now earns nearly £1,500 Po pe 

a year and this can rise with seniority to nearly ‘Ee 

Many young men dream of joining this £1,750. re ; 

brotherhood of flight. They sense the magic. F 
Aircrew do much more than fly. They are o 

Pe often seconded for important work in Britain a 

| 


In Service with the koyal Aw Force 


The ability to complete pilot training to “Wings” standard on the 
minimum number of aircraft types is an ideal at which all Air Forces aim. 
The JET PROVOST has demonstrated that with a maximum level 
speed of more than 280 knots, a ceiling of 35,000 ft., a retractable 
nosewheel undercarriage, air brakes and a turbo jet engine, it is ideally 
suited to ab initio training in addition to leading into the advanced trainer . . . 
so enabling the two-stage training ideal to be maintained for many 
years to come. Furthermore, the need for jet conversion training 
on the expensive Advanced Jet Trainer no longer arises. 


Powered by one Armatrong Siddeley Viper Turbo-Jet 


PERCIVAL AIRCRAFT LTD 


4 Hunting Group Company 
LUTON, BRDFURDSHIRE, ENGLAND and at 1450 O'CONNOR DRIVE, TORONTO, CANADA 
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3rd, Prof. A. D. Baxter, M.Eng., M.I.Mech.E., F.R.Ae.S., 

F Inst. Pet. (Professor of Aircraft Propulsion, College of Acro- 
nauucs, Cranfield), reviewed the principles and practice of the 
design of combustion chambers for liquid propellants He pre- 
faced his lecture by saying that although much had been learned 
about combustion of rocket propellants since his last lecture to the 
Society five years ago, his general conclusions had not changed. 
These conclusions were that combustion chambers were developed 
by experience, empiricism and hard trial and error. 

The lecturer showed a cross-sectional drawing of a typical 
regeneratively cooled combustion chamber (Fig. 1). It consisted 
of an inner and outer shell, between which one of the propellants 
was passed to act as a coolant. The propellants entered the cham- 


[' his lecture to the British Interplanetary Society on March 


COOLANT-*> 
INJEC COOLING 
JACKET) Fig. 1. Simplitied dic 
— gram of typical re- 


generatively cooled 
combustion chamber, 
showing double walls. 


ber through a burner which served to mix and atomize them 
preparatory to combustion, and the resultant gases were ejected 
through a convergent-divergent nozzle 

Combustion chambers had been made in various shapes and 
proportions, varying from long thin cylinders to spheres; but, 
whatever the shape used, there was an optimum chamber size for 
a given thrust. If a chamber was too small, the reaction would 
not be complete before the gases left the chamber, and hence there 
would be a loss due to combustion inefficiency; there was also a 
possibility of combustion instability occurring. With too large 
a chamber there would be higher frictional losses and the chamber 
surface area would be larger, thus increasing the total amount of 
heat transferred to the coolant. As cooling was one of the major 
problems an increase in the cooled area could lead to serious diffi- 
culties. A common method of indicating the required chamber 


volume for a given propellant combination was the a 
known as a length” (L*). This was de 


A 
where V=combustion chamber volume 
A=nozzle throat area. 

It could be shown that this parameter was a function of the 
time of stay of the gases in the combustion chamber and hence 
was a measure of the time available for reaction. However, the 
system of injection also had a big effect on the required time of 
stay and hence an improvement in injector design reduced the 
required value of L*. For example, the V.2 combustion chamber, 
burning 75 per cent ethyl alcohol and liquid oxygen, had an L* 
of 125in. The chamber of the Armstrong Siddeley Snarier, using 
rather similar propellants, had an L* of 100in, and a modern 
chamber would need only about 60in. Thus the characteristic 
length was a useful parameter so long as it was used only to give 
an indication of chamber volume and not adhered to rigidly. It 
seemed probable that, as our knowledge increased, some other 
more reliable design parameter would be evolved. 

Scaling of combustion chambers also introduced problems. For 
example, if both L* and the chamber length/diameter ratio were 
kept constant, then, as the thrust increased, the throat diameter 
would increase at a greater rate than the chamber diameter until 
at a certain thrust level they became equal. Above that figure the 
chamber diameter would be smaller than the throat. Thus for a 
large increase in size this method of scaling would be unacceptable 
Another method of scaling was to keep the chamber diameter/ 
throat diameter ratio and the chamber length constant. This was 
effectively the same as using a “bundle” of similar combustion 
chambers to produce a higher thrust. 

Although the nominal time of stay based only on the gas phase 
was usually 2.5 to 3.5 milliseconds, the real times— including the 
time of stay in the liquid phase—were much longer and were 
largely influenced by the evaporation time of the propellants and 
the degree of mixing. Assuming that the droplet size and hence 


Rocket-motor Combustion Chambers 


A British Interplanetary Society Lecture by Professor Baxter 


evaporation times were the same in different combustion chambers, 
then mixing remained the controlling factor. This could be 
improved by increasing the turbulence. Thus by increasing the 
average gas velocity through the chamber a lower L* could be 
used. There was, however, a limitation to this line of thought, 
as indicated in Fig. 2. Curve A represented the variation of overall 
chamber efficiency (incorporating combustion efficiency and fric- 
tional losses) with L* for a very squat chamber in which the gas 
velocity was low. The maximum efficiency was reached at a high 
value of L*. For the limiting “tubular” or “throatless” chamber 
the maximum efficiency occurred at a low value of L* (curve C), 
but was inherently a lower absolute value than for throated cham- 
bers. A series of such curves could be drawn for chambers of 
varying aspect ratio and the maximum of the envelope of these 
curves would be the optimum design point (curve B). 

The droplet-size distribution depended on the injection system. 
Various methods of injection had tonag — largely on an 
ad hoc basis. Of these, impinging jets, impingement on a target 
plate, m = swirl, shower-head and cane slit had been fairly 
widely u In the shower-head system, the propellants were 
injected through a number of interspersed holes without impinge- 
ment, and in the annular slit they were injected through slits a few 
thousands of an inch in width. Little work had been carried out 
on the effect of atomization on the combustion of rocket propel- 
lants, but it had been shown that in a gas turbine an increase in 
droplet size from 140 to 170 microns increased the burning time 
by 50 per cent. A similar situation undoubtedly arose in the rocket 
motor and, as a result of the small droplets produced, a swirl 
injector was, generally speaking, a better proposition than any of 
the other systems. The cross-sectional area of the chamber was 
also an important factor. As the droplets left the injector they 
slowed down, and if there was not room for them to spread out 
(a chamber area of at least 100 times the injector orifice area was 
required) coagulation occurred and the burning time was increased. 

The higher the combustion pressure the better the performance. 
The major effect was the increase in expansion ratio, which 
increased the thermodynamic efficiency of the cycle. Also, the 
higher pressure reduced the degree of dissociation of the gases, 
hence increasing the combustion temperature, which gave a 
secondary increase in performance. For a constant thrust the 
volume of gas required varied inversely as the pressure; if the gas 
velocity were unchanged then the cross-sectional area was also 
inversely proportional to the pressure. This meant a decrease in 
chamber weight for an increase in pressure, although in practice 
there was a limiting pressure above which the chamber weight was 
effectively constant. Unfortunately, the nozzle increased in weight 
with pressure and the analysis of the opposing effects on weight 
and the varying performance with pressure were not easy to 
analyse. 

Few rocket motors operated at constant ambient pressure and 
a further problem was the choice of design altitude. A nozzie 
designed for correct expansion at ground level (100 per cent) would 
produce 113.5 per cent thrust at 100,000ft, owing to the fact that 
the pressure of the exhaust gases was greater than the ambient 
pressure. However, a nozzle correctly designed for 100,000ft 
would produce 137 per cent thrust, although at ground level it 
would be less than 100 per cent. It would also be twice as heavy 
as the sea-level nozzle. 

The nozzle exit angle also affected performance, and here again 
two opposing factors were at play. The gas flow from the nozzle 
was, of course, three-dimensional and hence only the gas at the 
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CHAMBER EFFICIENCY 


Fig 2. Comparative efficiencies of various chamber shapes plotted 
against characteristic length L”. 
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ROCKET-MOTOR COMBUSTION CHAMBERS... 


centre-line of the nozzle moved axially. The remainder of the gas 
moved non-axially, thus resulting in a loss of thrust; this loss Ghentes 
increased with the nozzle angle. The total surface area became pressure 
smaller as the angle was increased, thus reducing the frictional (atmos. ) 
loss in the nozzle. A minimum of the added losses occurred at a este cietions 20 
nozzle half-angle of about 10 deg. Such small angles unfor- Scaled chamber 20 
50 
50 
50 


tunately produced nozzles of high weight, and larger angles were Scaled chamber 
used in practice. The effect of increasing the half-angle from | Seduced diam. 
10 deg to 15 deg would be to reduce the nozzle weight by 30 
per cent. 
Higher performances could be obtained from rocket motors if most —_ 
present-day techniques a temperature of less than 3,000 deg C was p= 

bi If ah oe come of were not generally applicable. Heat transfer from the combustion 
allowable. a combustion chamber gas pore gases could be reduced by modifying the boundary layer and this 
could be done most easily by injection of the coolant. This was 
known as film cooling. By increasing the thermal resistance of the 


Scaling up combustion chambers involved serious limitations of 
combustion temperature if a conventional double-wall construction 
were used. The lecturer presented a table showing the charac- 
teristics of various 50,000Ib-thrust chambers designed by scaling 
up a 5,000Ib-thrust chamber. It was obvious that the inherent 
temperature limitations made the use of other forms of construc- 


2,500 deg C and a maximum inner wall temperature of 900 deg C 
(about the highest practicable figure with present-day materials) 
were run with gases at a temperature of 3,500 deg C the wall 
temperature would rise to 1,250 deg C, which would be impossible 
for the chamber to withstand. 

Various methods for alleviating the effects of high combustion 
temperatures were possible. Constructional materials with a higher 
temperature limit were the most obvious, but if the wall tempera- 
ture had to be kept constant then two methods were available. 
These were to increase the heat transferred to the coolant or to 


conductivity of the wall would also increase the heat 


ihe thermal conductivity i the crample given above would alow up to 350,000 Ib thrust and he was quite sure that it was possible 
a combustion temperature of 3,500 deg C to be used. Unfor- to produce single chambers capable of delivering 500,000 Ib. 


THE PIONEER AS MOUNTAINEER 


The Prestwick Pioneer which has been visiting the Himalayas has One was 
altitude of 2,000#t. In such areas distances ore often measured by so many days’ 

the days to an equal number of minutes. 


TABLE! 
Inner wall | Allowable 
Thrust Diem. 
thickness | 
| fim.) comp. (°C) 
| | oh | | 
Fr a boundary layer in this way by a factor of two, the gas temperature 
. could be raised from 2,500 deg C to over 4,000 deg C. The 
————=_—_— > 2 Pomnetat quantity of coolant required to achieve this result was not excessive, 
(a) recti and Prof. Baxter thought that more use would be made of the 
technique in the future 
(b) (c) 
tion essential for large-thrust motors. Fortunately several methods 
of producing chambers with thin walls but of sufficient strength 
: did exist. Some of these were shown (Fig. 3). One method (a) 
was to cut a helical wall on the inner shell of the chamber and 
after assembly to tack or seam-weld the outer shell to this 
wall. A cheaper method was to use circular (b) or flattened (c) 
tubes which were welded or fastened together by some other 
drop incurred, but this could be reduced by using several tubes 
in parallel. It was pointed out during the discussion that it was 
reduce the heat transferred from the gases to the wall. The also possible to use flattened tubes im an axial direction, welded 
former could be achieved by using a propellant with good coolant side to side, thus giving the advantages of a thin wall with the low 
properties; but, of course, this was not a completely free choice, pressure-drop of an axial flow cooling system. 
the propellants having to be chosen primarily on their performance Prof. Baxter finished his lecture by saying that he did not think 
=nethe thermal that we had yet reached the absolute limit of combustion chamber 
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Pilot protection at 


o> To pilot an aircraft at sonic or 
supersonic speeds demands continuous 
alertness and the ability to make 
split-second decisions. During turns and 
dives the effects of gravitational pull 
may disturb the pilot's vision and concentra- 
tion by draining blood from vital 
nerve centres. The Dunlop Anti-G valve is 
designed for use in conjunction with 
a pressure suit to protect the pilot from the 
effects of 1 to 8g by automatically 
adjusting the air pressure supplied to the 
suit. It is especially suitable for 
closed circuits (ground charged air supply) 
systems and is leak-proof from 
2000 p.s.i. Efficient operation is ensured 
from 2000 to 150 psi. 

inlet pressures. 


DUNLOP 
ANTI-G VALVE 


Dunlop Rubber Company, Limited, 
(Aviation Div.) Foleshill, Coventry. 
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matic CHOICE ror THE HERALD 
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For the operator, maximum efficiency and economy is obtained by maintaining flight paths as closely 
as possible “to the book”. This requires continuous accuracy of flight control and minimum fatigue for 
the pilots. An automatic pilot specifically designed for these tasks and suited to the particular 
aircraft characteristics is the obvious answer. Thus, the new Sperry A.L.30 is an automatic choice 
for the Herald. A development of the highly successful Sperry A.L.3 used in lighter aircraft, the 
A.L.30 employs well-proven components such as the Sperry Gyrosyn Compass and electric 

Horizon Gyro Unit for basic references, while an increase in servo power and the employment of 
electrically driven gyros and other refinements make it eminently suitable for a wide range 

of medium size airliners. The basic design can easily be adapted to suit particular aircraft, and the 
A.L.30 provides automatic control for en-route flying at a fraction of the cost, complication and weight 
of the electronic automatic pilots now in use — in all flying conditions including SPERR Y WEATHER. 


SPERRY GYROSCOPE COMPANY LIMITED * GREAT WEST ROAD © BRENTFORD * MIDDLESEX ~* Telephone: EALing 6771 
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Hushing 
Hot Ships 


Notes on North American’s 


Sound-abatement Schemes 


UT in the Simi Hills, south of Santa Susana. 
California, North American Aviation, Inc., main- 
tain what they are pleased to term a Propulsion 

Fi@ld Laboratory. In it one may find such awe-inspiring 

ts as that illustrated in our issue of December 9th 

, and one may concurrently hear what is probably the 

dest noise in the world. Rocket motors of well over 

,000 Ib rated thrust have already been run at the 

ratory and, although (except for a week-end cabin) 
nearest residence is three miles away, noise has 

trouble in both the Simi and San Fernando 


characteristics and importance of such development 
ork which embraces such programmes as intercon- 
tinental ballistic missiles and earth satellite vehicles. The 
company point out that larger rockets may not result in 
worse noises. In fact the higher frequency sound of 
smaller units carries farther and is more disturbing. At 
present test runs are not exceeding one minute in dura- 
tion and future tests “will not last as long as the sounds 
from a freight train going through the valley.” 

Another factor is the intensity of light emitted by the 
rocket flame. Not only does this vary with atmospheric 
conditions but certain experimental fuels have been 
found to cause a particularly brilliant flame. 

Although possibly not the rival of the giant rocket for 
sheer decibel-production, the modern turbojet runs a 
close second, particularly when it has an afterburner. 
Furthermore, it can run for hours at a time. This is 
already a considerable problem at Los — Inter- 
national Airport. When Flight visited Douglas El 
and North American Inglewood (both of whom are 


(Above) A production North American F-100C, 

running at full power, is silenced by one of the 

water-cooled chambers. Many similar aircraft ae 

may be seen behind the silencer, and grey and ie 

blue F4Ds are visible in Douglas's El Segundo 
plant to the left of the wire fence. 


(Left) Production fighters undergoing pre-flight 
checks at Los Angeles: F-100Cs are in the back- 
ground, making steam plumes, and the last F-86K 

intercepters are in the foreground. : 


(Below) Some of North American's latest, and 
most efficient, sound-abatement installations at 
Los Angeles International Airport. 


> 
| 
t is most difficult to quieten a rocket, and N.A.A. are 
“@ucating” their neighbours to make them familiar with 
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HUSHING HOT SHIPS... 


on the south side of the field) these two firms were ch 
out afterburning fighters at the rate of dozens per week, 
F4D-1s, F-86Ks and Ds and F-100Cs were thundering off almost 
continuously. 

Not much can be done about the take-off, but North American 
have put in five years of study—costing $1.5m—in an effort to 
reduce run-up noise. One tangible result is the row of twelve 
sound-abatement chambers illustrated. All ground running at 
over 70 per cent power, and all running between 8 p.m. and 
10 p.m., is done in these chambers; and for four years not one jet 
has been run between 10 p.m. and 7.30 a.m. 

The photographs show F-100Cs and the last batch of F-86Ks 
running up, the F-100’s big Pratt and Whitney J57 requiring water 
cooling in the muffling unit, resulting in a plume of steam worthy 
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of the Queen Mary herself. The F-100s are backed up to a fixed 
wall, but the tails of the smaller Sabres fit right inside and are 
covered by sliding doors. A detail point is that thick, heavy 
envelopes are pulled over the F-86 tail surfaces before full-power 
running, to damp out much of the vibration. 

Once in the air, responsibility for noise rests entirely on 
the pilot. Over heavily populated which Los Angeles 
county has some thousand square miles—filying at over 350 knots 
is forbidden below 10,000ft, and all supersonic flying is restricted 
entirely to altitudes above 40,000ft. In the latter case it is worth 
commenting on the fact that pilots of F-100s (and of F4Ds) do 
not need to dive to exceed Mach 1. In the Los Angeles region 
supersonic work is confined to 15 miles off-shore, and low-altitude 
flying is similarly confined to the ocean or desert. The U.S.A.F. 
restrictions are slightly less severe than those im by North 
American: supersonic flying is allowed at 10. t over water or 
30,000ft over land. 


‘LOX’? BREATHING SYSTEM 


Details of the Normalair|Bendix equipment 


OR several years past Service-type aircraft in the U.S.A. have 

enjoyed the manifold advantages of high-altitude breathing 

equipment drawing gaseous oxygen from a system supplied 
by a high-pressure liquid-oxygen storage unit. Such a system can 
be made very much lighter and more compact than can any com- 
parable system involving conventional storage cylinders; typical 

es are a reduction of 67 per cent in weight and 81 per cent 
in bulk. 

Last summer a move was taken aimed at making such equipment 
available to British aircraft: Normalair, Ltd., of Yeovil, purchased 
a licence permitting them to manufacture liquid oxygen systems 
developed by the Bendix Aviation Corporation of New York (who 
had previously, in 1951, granted Normalair a general licence). 
Bendix have evolved various types and sizes of system, but one of 
the most-used types (it is fitted to the F-86F Sabre) employs a 
liquid oxygen converter of five litres liquid capacity, giving a 
gaseous supply equivalent to that provided by six standard 750- 
litre storage cylinders. Normalair are now in full production with 
this system in its American form for supply to Sabre formations 
on the Continent, under an off-shore contract. 

The components of the system fall into two distinct groups 
connected by the shortest possible length of piping. The first 
group, known collectively as the liquid-oxygen converter, has a 
diameter of 14in and an overall height of 9}in and includes the 
liquid oxygen container, an evaporating coil and various valves. 
The second group comprises a contents gauge, a filler valve and a 
“build-up-and-vent” valve, and is installed close to the aircraft 
skin to facilitate ground charging. Mishandling during charging 
is prevented by the fact that, unless the control lever of the 
“build-up-and-vent” valve is in the correct position for charging, 
the filler valve cover cannot be removed. Likewise the installation 
is so arranged that the hinged flap over the equipment cannot be 
shut until the lever is returned to its original position. The lever 


A schematic diagram of the system showing its simplicity—which, 


nevertheless, already ——, years of arduous in 


is visible to the right of the hose coupling in the photograph at 
lower right. 

Normalair are to conduct independent devel 
ment of the basic ix system and, under the sponsorship of the 
Ministry of Supply, they are busily engaged in a development 

amme. ight testing, which began in January, at present 
involves a night-fighter Meteor and will shortly also include a 
Canberra B.2. In addition to development of the liquid-oxygen 
system, the programme is accelerating the perfecting of high- 
altitude breathing equipment, cabin pressurization and air-con- 
ditioning units. At present it is a curious fact that Normalair have 
no British production contracts for the liquid-oxygen system, but 
receipt of these would seem to be only a matter of time. 


In the Meteor N.F.11 used for flight development, Normalair have 
installed the liquid-oxygen converter beneath one of the radio shelves. 
Its overall height is but 9%in. 


(Below) The ground-charging connection on the Meteor is located on 
the blue portion of the roundel on the port side of the fuselage. 
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Marconi Airport Installations 


These sketches show typical 


control point installations of 
Marcomi airport communication 


The safe and efficient operation of a modern airport handling 
high speed aircraft depends on clear and reliable radio telephony 


and accurate navigational aids. 
Marconi airport communication equipment includes 


V.H.F. for ground-to-air communication 

H.F. long range ground-to-air communication 
V.H.F. for communication between control and 
service vehicles or dispersed standings etc. 

H.F. inter-airport communications which may in- 
volve inter-continental circuits. 

Marconi airport radio navigational aids fall into three 
categories 


@ Automatic V.H.F. Direction Finders (VDF) 
@ M.-F. Non-Directional Beacons (NDB) 

@ V.H.F. Omni-Range Beacons (VOR) 

@ Surveillance Radar 


Since 1920 The Marconi Company has 
pioneered many developments in air radio- 
communications and navigational aids in 
all parts of the world, and has a vast store 
of experience to draw upon in the engin- 
eering of complete installations. 


More than forty Airlines and twenty Air 
Forces have fitted Marconi air radio equip- 
ment. Marconi airport installations are in 
use throughout the world. 


Lifeline of communication 


MARCONI 


Airport and Aircraft Radio Systems 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 


and navigational aids. a 
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Serving the World’s Aircraft 


An HML Test Rig at 
London Airport on a 
BOAC Constellation 


HML Hydraulic Test Rigs, both mobile and static, have created a very considerable volume 
of interest. During the past twelve months Test Rigs have been supplied to the following: 


B.O.A.C. 
Royal Aircraft Establishment, Farnborough. 
De Havilland Propellers Ltd. 

Bristol Aeroplane Co. Ltd. 

G.E.C. 
Short Bros. & Harland Ltd. 


This is significant witness to the tremendous interest that HML Test Rigs have aroused. 
They will service ail types of aircraft and components and give absolute accuracy on pres- 
sures and flows. Pre-setting for any type of aircraft takes only 15 seconds, and they can 
be supplied with either diesel or electric power units. 


At the moment a large number of orders are in hand for both mobile and static rigs and 
other HML products. Aircraft manufacturers and operators are cordially invited to dis- 
cuss their problems with us. 


(ENGINEERING) LTD. AIRCRAFT DIVISION 


% Mobile and Static Hydraulic Test Rigs for Aircraft and Components % High Speed Gear Boxes 
% Hydraulic Equipment for Guided Missiles % Hydraulic Power Units for all purposes 
% Piston-type Accumulators 


TELEPHONE: PADDINGTON 0022 (12 lines 


DHB/2 


466-490, EDGWARE ROAD, LONDON, W.2. 
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CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


Tarmac “Right-away” 

THE photograph published on page 200 of your issue dated 
February 17th and showing the departure of the East German 

Lufthansa-Aeroflot Il-12 is of interest from two points of view. 

First, one wonders why the publicized Il-14 DDR-ABA was not 

used for the service. 

The second point concerns the —— with the flags. It 
seems that it is common practice for en to signal away aircraft 
in the U.S.S.R. In Stig Wennerstrém’s Roda Vingar there appears 
an old photograph of an Aeroflot Stal 3 running-up against the 
chocks; a man stands in front and to port holding up a flag in his 
left hand while he has a second lowered flag in his right hand. 
As the chocks are in position it would seem that the raised flag is 
red or at least means stop, while the man in your picture has the 
right hand raised and the aircraft appears to have started taxi-ing. 

At Tempelhof before the war aircraft were cleared to taxi by 
a man holding aloft a stick surmounted by a small disc, as shown 
in the accompanying photograph of a Lufthansa Junkers Ju160. 

In a publicity booklet published by the German Railways before 
the war there was a drawing of a train in a station with, in the 
distance, a man holding up a similar disc, and in the text it 
mentioned a signal given by the official on duty with his electric 
torch. Maybe the Tempelhof signal was illuminated, and I like 
to think that the Soviet flagmen are perhaps floodlit at night. 

London, W.14. JoHN STROUD. 


The Lightning Again 
‘THe Lightning N65485 was not the first to be seen over Britain 
for several years as alleged by Mr. Bagley [February 24th]. 
This same aircraft landed at Prestwick Airport on May 3rd, 
1954, and left for the Continent two days later. I have a photo- 
graph in my possession which was taken during that visit. This 
particular machine a ed to have a modified nose, on which 
the “Stars and Stripes” were painted. Colour scheme was orange 
overall, with markings in blue. P. JAQUES. 
Monmouth, Mon. 
[Other correspondents confirm the date quoted.—Ed.] 


Clouded Canberra 
JR EFERENCE your recent accounts of the visit of No. 9 
Squadron, Bomber Command, to Africa, I am forwarding 

the enclosed photograph as possibly being of interest to readers. 
It was taken by a friend of mine, Captain T. King, and coincided 
with a moment when the aircraft was visibly enveloped in an 
apparent fog. This phenomenon appeared only at certain points 
along the cliffs at Accra while the aircraft were travelling at very 
high speeds. I would also be grateful for a concise explanation of 
the reasons for this happening. 

Accra, West Africa. G. B. REYNOLDs. 

{Reduction in pressure around a fast-moving body can, under 
suitable conditions of humidity and temperature, cause moisture 
to condense; in the example depicted the condensation is transient. 
The photograph—which has been left untouched—clearly illus- 
trates the elliptical lift distribution.—Ed.] 


Oddly suggestive of the popular conception of a Paw saucer” — 
the vapour-shrouded Canberra mentioned above by Mr. Reynolds. 


The pre-war Templehof photograph referred to by Mr. Stroud in 
column 1. The aircraft is a Lufthansa Junkers Jul60. 


Labour Switch? 


N view of the short-time working in the motor industry, would 

it not be possible to revert to the war-time procedure of this 

industry producing sub-assemblies and complete aero-engines—in 
this instance, however, for civil needs? 

I appreciate that the cost of re-tooling would be considerable, 
but if the outcome was, say, a third Viscount production line then 
this cost would be more than justified. 

To put skilled men on short time seems a shocking waste of 
manpower when their services could be put to good use in a not 
dis-similar industry. 

Westbury-on-Trym, Bristol. R. O. Lyon. 


For the Record 


I REFER to your issue of January 27th, pages 114 and 118, in 
particular the remarks concerning Harewood Airport. Firstly, 
Kingsford Smith did not land there in 1928, as it was then non- 
existent. He made his first touch-down in New Zealand at 
Sockburn Aerodrome (now known as R.N.Z.A.F. Station Wigram), 
some four to five miles from Harewood, which incidentally, should 
be referred to as Christchurch Airport. 

I witnessed the arrival of “Smithy” after that memorable flight, 
which is still marked by a concrete slab, suitably inscribed, set in 
the ground at the point where he touched down. 


Sunbury-on-Thames, Middx. KIwI. 


FORTHCOMING EVENTS 


. British Gliding Association: Annual Ball. 

. British Gliding Association: Annual General Meeting. 

janetary Society: “Space Ship Construction,” 

unesc 

British Interplanetary Society (Manchester): “Aerodynamic 

rag, y 

. R.Ae.S.: Section Lecture: We wir on Flow Over Swept 
Back Wings,” by P. T. Fink, B.E., R.Ae.S. 

. R.Ae.S.: First Chadwick Memorial Looe “The Life and 
Work of Roy Chadwick,” by H. Rogerson, M.B.E., F.R.Ae.S. 
(Main lecture, in Manchester. ) 

. Institute of Navigation: “Developments of the Decca Navi- 
ay a by Capt. B. Wright, G. Hawker and 

. G. Adam. 

. Kronfeld Club: Film Show. 
R.Ae.C.: Film Show. 

. British Interplanetary Society (Bristol): 
Moore, F.R.Ae.S. 

. R.Ae.C.: Annual General Meeting 

. R.Ae.S.: Section Aircraft in Pest Control Agri- 


culture,” by J. E. 

. R.Ae.S.: Graduates’ Section: “Artificial 
Space Satellites,” 

. British Interplanetary Society: “"Space- ship Engineering,” 
by P. H. Tanner, B. 

. British Institution of Radio Engineers: “Problems of 
Surveillance Radar,” by K. E. Harris. 


“Problems Associated with Production and Use of 
“by G. Forrest, 8.Sc.(Eng.), 


. $ B.A.C. FI ing Display ‘and Exhibition, Farnborough. (Public 
days, 7th, h.) 


fos, Branch March 22nd) :— 

Mar. 16, Birmingham, ‘Wheel and Brake Development and Testing,” 
by P. W. Dryland. Mar. 19, Halton, “Aerial Surveys,” by H. G. Dawe. 
Mar. 20, Belfast, "Radio Aids to Navigation,” by H. H. Capes. Mar. 21, 
Chester, “‘Fuels and Lubricants for Jet Engines,” by K. C. Hunt; 
Gloucester, lecture; Manchester, main lecture (see above); Preston, 
“Advantages and Disadvantages of Swept Wings,” by Dr. D. Kiiche- 
mann; Reading and District, ‘‘Maintenance A: ts of Viscount ra- 
tion,” by E. R. Major. Mar. 22, Isle of Wight, “Development of Gas 
Turbine Engines,” by Dr. S. G. Hooker. 


“Mars,” by P. 
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Dunlop Technical Directer Retiring 


- is announced that Mr. F. G. W. King, B.Sc., M.I.Mech.E., 
F.I.R.1., is shortly retiring from the technical directorship of 
the Dunlop Rubber Company, a post which he has held for 20 
years. Mr. King was an R.F.C. and R.A-F. pilot in the First 
World War and joined Dunlop when he was invalided out after 
a crash. During later years he has been closely concerned with 
the company’s aero tyre developments and played an important 
part in the installation of the Merlin-powered plant for high-speed 
impact tests of tyres. 


Severe Test for Spraymat 


- was recently disclosed that, to check the effects of erosion and 
kinetic heating at supersonic speed, a Napier Spraymat surface 
heater de-icing system was applied to the conical nose of a rocket 
fired at Woomera last year. It is stated that the nose section, 
jettisoned in flight and recovered, showed no signs of abrasion 
caused by flight conditions, nor had the kinetic heating effect 
caused any discoloration of the heater’s surface. Although the 
nose cone had been severely crumped on impact with the ground, 
so that half of its surface became concave instead of convex, there 
was no sign of cracking of the Spraymat surface. 

The system is well known in the United States and Canada, 
where manufacturing licences have been taken out by Power 
Generators, Inc., of Trenton, N.J., and the Canadian Marconi 
company of Montreal. Mr. Bruce Hill, technical liaison engineer 
at the Spraymat factory at Luton, recently began a six-week tour 
of North America. Besides visiting the licensees he is seeing 
most of the major aircraft manufacturers, airline operators and 
Government departments in order to assess future requirements 
for electrical de-icing on commercial aircraft and high-speed 
military types. 


Emergency Electrical Equipment at L.A.P. 


"THE electrical equipment of London a includes, as would 
be expected, extensive stand-by installations for use in the 
Nife Batteries of Redditch, 


event of failure of the mains supply. 
ifferent batteries and charging 


Worcs, have provided many 
equipments for this purpose. 

Perhaps the most important of these installations is that in the 
Central Area control tower. It supplies a skeleton emergency 
lighting system throughout the tower so that normal working 
can be continued. Consisting of 195 Nife cells, having a capacity 
of 55 Ah, the battery will accommodate a 230-volt emergency 
load of up to 7kW for 30 minutes. The secondary lighting 
throughout the building is of the non-maintained type, whereby 
the fittings are illuminated only under emergency conditions. 

In the same battery room is a self-contained Nife battery and 
control unit providing a low-voltage supply to the master and 
slave clocks throughout the central area. 

Among a series of Nife batteries in the “A” centre of the 
control-tower building are 35 cells, capacity 45 Ah, for the tower 
telephone exchange; and two batteries of 38 cells, 250 Ah, to 
operate relays controlling the airfield lighting circuits. 

Another comprehensive system is installed in the S.E. Face 
Building. Here is a battery of 200 Nife cells, of a capacity of 
80 Ah. Capable of meeting a 230-volt emergency load of up to 
15 kW for a period of 30 minutes, this battery and its control 
gear are also of the non-maintained type. 


British Oxygen Technical Service 
Fork many years } the sales technical service department of 

British Oxygen Gases, Ltd. (subsidiary of the British Oxygen 
Co., Ltd.) has been in a strong position to provide industry with 
advice on the equipment and techniques employed in welding, 
cutting, flame-hardening and allied processes. So heavy has the 
demand on the department’s services grown, particularly during 
the last few years, that it has been found necessary to accommo- 
date personnel and equipment in mew headquarters specially 
designed for the purpose. The building, which is at Cricklewood, 
London, N.W.2, was formally opened last month by Sir Frederick 
Handley Page. 

In the main demonstration shop customers are shown typical 
techniques in application, these including gas welding; Argonarc 
manual, machine and spot welding; Argonaut manual welding; 
and cutting by means of 36in and 55in universal machines, by 
several types of portable equipment, and by the Bison machine, 
which cuts under the control of a master tracing or pattern. 

In a separate room are demonstrated various cutting and heating 
processes, and others are found in the process development shop, 
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Three British Oxygen Gases personalities: Mr. T. E. Potts (chairman), 
Mr. R. C. Hesketh-Jones (sales director) and Mr. A. W. Stones 
(manager, sales technical service department). 


where the application of many kinds of special-purpose equipment 
is shown. This includes flame-hardening, stress relieving and 
“concrete lancing”—a method of breaking up concrete by means 
of a local high-temperature reaction that is sufficient to remove 
the material in the form of molten silica. 

Also contained in the new building—which, of course, houses 
the administrative offices of the sales technical service department 
—are a photographic department, lecture theatre and, last but not 
least, a welding training school. The school can accommodate 
over 50 students, some from customers’ works and others from 


British Oxygen’s staff. 


Microcell Board Appointment 

IN conformity with their policy of expansion in the aircraft 
industry, Microcell, Ltd. (incorporating Microcell Aircraft and 

Microcell Electronics) have appointed Mr. J. J. Molins, B.Sc., 

F.R.Ae.S., their chief designer, an executive director of the 

Company. 

After leaving Mary College, London University, where 
he obtained a first-class honours degree, he joined General Aircraft 
in 1939 and was engaged on the design of the Hotspur and Hamil- 
car gliders until the end of 1942, when he became chief technician 
at M.L. Aviation Co. Ltd. 

Microcell are engaged on the development and manufacture of 
high-strength glass-fibre reinforced plastics, metal engineering, 
and on the design and manufacture of aircraft furnishings, includ- 
ing aircraft seats. They have A.I.D., A.R.B. and D.I.Arm. 


approvals. 


IN BRIEF 


We learn as we go to press that Mr. V. C. Varcoe, O.B.E., has 
been appointed aviation sales » head office, Shell-Mex 
and B.P. Ltd., in succession to Mr. “Joe” Taylor, M.B.E., who 
retired last month. 

Mr. J. Jablonsky states that, as from March Ist, Lord Selsdon 
and himself have resigned their directorships of Hydulignum- 
Jabroc (Tools), Ltd., and Jabroc, Ltd. 


Mr. Eric A. Dymond, A.M.I.Mech.E., A.M.LE.E., A.F.R.Ae.S., 
has been appointed vice-president and general manager of San- 
gamo Generator Inc., which is a subsidiary of the parent San- 
gamo Electric Company. Mr. Dymond was formerly a director 
of Sangamo Weston, Ltd., in this country. 

The Portable Electric Tool Manufacturers Association announce 
that the annual conference of European electric-tool manufac- 
turers—being held in Great Britain for the first time—opens in 
London on June 27th. The British manufacturers sponsoring the 
conference are Consolidated Pneumatic Tool Co., Ltd., Desoutter 
Bros., Ltd., Kango Electric Hammers, Ltd., and Wolf Electric 
Tools, Ltd. 

Kelvin Hughes instruments which only a few days before had 
been on view at the Glasgow Electronics and Productivity Exhibi- 
tion were on display at the Leipzig Fair when it opened. The 
transfer, organized by the firm’s publicity department, involved 
——- of a loaded van from Stansted, Essex, to Paris in the hold 
of a Bristol Freighter of Air Charter, Ltd., then a 700-mile road 
journey through four countries. 
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pioneer in guided missiles 


A great deal of design study, development, testing and production of these 
vital weapons for Britain's defence is being carried out by 

Armstrong Whitworth. With our great resources, and backed 

by the even greater resources of the Hawker Siddeley Group, the 

requirements specified for these weapons by the Armed Forces, will be duly 
satisfied. Other products for the Forces of the Free World coming 
from Armstrong Whitworth are the Javelin, day and night 
fighter; the Sapphire Hunter, first choice for European defence; 
and the Sea Hawk, the Royal Navy's latest fighter. 
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REPAIRS: DEVELOPMENT and PRODUCTIONG SX 


OF JET PIPE ASSEMBLIES, EXHAUST UNITS, VAPOUR PIPES, FLAME \ 


ah 


TUBES, DISCHARGE NOZZLES, COMBUSTION CHAMBER HEAT 

SHROUDS, INLET BRANCH EXTENSION UNITS, FIREWALL UNITS, OIL 

TANK UNITS, STATOR CONICAL SUPPORTS, EXPANSION BELLOWS & 

hig INSULATION BLANKETS. We can also offer the services of a fully equipped 
/ Ms laboratory and design department, both of which are staffed by qualified technicians. 


BURNLEY AIRCRAFT PRODUCTS LIMITED 
FULLEDGE WORKS . BURNLEY . LANCASHIRE : ENGLAND 
Telephone : 3121/2 and 3203 Burnley (3 lines). Telegrams : “AIRCRAFT” Burnley 
REPAIR FACTORY: GROSVENOR STREET . STONEYHOLME : BURNLEY . Telephone: 3184. 


ASSOCIATED WITH RENFREW AIRCRAFT AND ENGINEERING CO. LTD., RENFREW, ONTARIO, CANADA 
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As related in the first news item below, Britannias have completed 400 
hours of crew-training since the first aircraft was delivered at the end 
of December. Services to South Africa are due to begin in July. 


CIVIL AVIATION 


B.O.A.C. BRITANNIAS’ WORK-UP 


INCE the first two B.O.A.C. Britannias were delivered on 
December 30th the aircraft have completed nearly 400 hours’ 
flying in the course of crew-training. Despite interruptions 
by fog during January and an 11-day pause in February while 
control-stiffening in low temperatures was investigated, the pro- 
gramme has been carried out with some intensity—as ma 
judged by the fact that each aircraft has to date cammpieted 
more than 350 landings. A peak was reached during the week- 
end March 2-Sth when the two aircraft flew a total of 65 hours, 
including more than 11 hours on one day. A third Britannia has 
now been delivered, and a fourth was due to follow on March 14th. 
Bristol hope to deliver all 15 Mk 100s by the end of this year; as 
reported on page 307, services to South Africa will begin in July. 
Details of changes in the composition of the Corporation’s long- 
range Britannia fleet appear on page 306. 


A “WRITE-OFF’’ REPAIRED 


WHEN a U.S.A.F. C-54 Skymaster caught fire last summer at 
Northolt, Middlesex, it was so extensively damaged that no 
tenders were made for its repair. The aircraft was declared to be 
a write-off and was sold as scrap to World Airways, Inc., of New 
Jersey, who were likewise unable to find an ———~ to undertake its 
restoration. Last November, Eagle Aircraft Services, of Black- 
bushe, Surrey, offered to repair the aircraft and now, after some 
70,000 man-hours work, it is almost ready to fly again. 

The repair must certainly be one of the most extensive ever 
undertaken in this country; it entailed the rebuilding of two-thirds 
of the fuselage (using large portions of a surplus fuselage 
shipped from Texas), the complete rewiring of - electrical 
system, and the installation of four new engines. Spare parts 
were sought and found all over Europe. Mr. Joe Weddup, Eagle’s 
repair manager, was in charge of the restoration work. 


AIRWORK STOP FREIGHTING 


T seemed almost inevitable when Airwork sus: ed their trans- 
atlantic air freight service last December that the company’s 
tributary freight-feeder services between the United Kingdom 
and the Continent would eventually have to be withdrawn. The 
decision to do so has, regrettably, now been taken, and all Airwork 
scheduled freight services ceased on March 8th. “Experience 
since December last,” say the company, “has shown conclusively 
that the Continental services [which have been serving London, 
Manchester, Birmingham, Frankfurt and Dusseldorf] cannot be 
economically operated separately from the larger North Atlantic 
cargo service.” It will be recalled that the decision to stop trans- 
atlantic operations, which led to the sale of three DC-6As that 
Airwork had on order, was taken because the company felt that 
present Government policy—which did not permit Airwork to 
carry passengers between the United Kingdom and the U.S.A.— 
would make profitable freight services impossible. It is stated that 


Mr. Ronald Seton-Winton, who was in charge of the company’s 
Adulntic sales division, is to resume executive duties with Furness, 
Withy and Co., Ltd., who hold interests in Airwork and with 
whom he was formerly associated. 


INDEPENDENT GET-TOGETHER 


Glow progress “in the face of restrictive policies adopted by 
most governments” set the tone of the first 1956 meeting of 
the International Federation of Independent Air Transport 
(F.1.T.A.P.) in Paris on Feb 23rd. The meeting was 
attended by representatives from Belgium, Finland, France, Ger- 
many, Iceland, Norway, Spain, United Kingdom and the U.S.A 
The “energetic expansion” of independent air transport all over 
the world is, it was the aim of F.I.T.A.P. One of the 
agreements made concerned a policy of closer consultation with 
travel agents and brokers. 


AIR CEYLON 


‘T= weekly Air Ceylon Constellation service between Colombo 
and London, operated since February 21st, has run into diffi- 
culties conce traffic rights. A correspondent in Colombo 
reports that the Indian Government will not grant Air Ceylon 
traffic rights through Bombay, and also that traffic rights at Bahrain 
have not yet been granted by the United Kingdom. Services so 
far have not embarked or disembarked passengers at these 
terminals. 

The reason for India’s hesitation to grant rights is said to be 
due to the fact that the Indian Government 
is offended that Air Ceylon did not con- 
sider the possibility of a tie-up with 
Indian Airways instead of with K.L.M.; 
previous rights, granted when Air Ceylon 
were associated with A.N.A., are regarded 
as having la .A spokesman of Ceylon’s 
Ministry of Transport described the Indian 
attitude as “unco-operative and mislead- 
ing,” saying that no country had the right 
to refuse another traffic rights merely 
because it had not been consulted before- 
hand about a merger with another airline. 
Under the terms of the Air Ceylon Incor- 
poration Act, the spokesman — out, 
Air Ceylon were free to proceed with the 
K.L.M. transaction, and it was under the 
same Act that previous traffic agreements 
with India had been concluded 


A second DC-7C, seen here in PanAm 

markings, is now flying. It will be delivered 

to the airline within a few weeks, preparatory 

to introduction into transatlantic service in 
time for the busy summer season. 
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CHANGES IN B.O.A.C, BRITANNIAS 


RIGINALLY, B.O.A.C. were to have received 15 Bristol- 
built Britannia 102s, seven Belfast-built Britannia 302s 
(Proteus 755s, longer fuselage and other changes) and 11 Bristol- 
built Britannia 312s (with additional integral tanks in the outer 
wings and many other changes). It has now been decided to 
deliver only two 302s; the other five Belfast-built B.O.A.C. long- 
fuselage aircraft are to have tanks in the outer wings, bring- 
ing the fuel capacity substantially up to that of the 312, and will 
be des gnated 305. 

Although slightly less efficient than the 312 tankage the new 
arrangement will give the 305 very great range. Much of the 
wing structure for these machines is already built, and integral 
tanks could not have been included. B.O.A.C. will begin to 
receive their 302s in February next; the 305 deliveries will start 
in September, 1957, preceded by the first 312 in April, 1957. 


NEW OWNERS OF B.E.A.’s VIKINGS 


At of B.E.A.’s 47 Vikings, which have served the Corporation 
since its formation in 1946, are now with new employers. 
These are as follows: Eagle Aircraft Services, Ltd., 19; Alfons 
Amann (Germany), 6; First Air Trading Co., Ltd., 5; Argentine 
Aeronautical Mission in Europe, 4; B.K.S. Air Transport, Ltd., 
2; Central African Airways Corp., 2; Misrair, 2; Karl Herfurtner 
(Germany), 2; Field Aircraft Services, Ltd., 2; B.O.A.C. (for 
Kuwait National Airlines), 1; Air Transport, Ltd., 
1; and Overseas Aviation, Lid. 

During their eight years with B. E.A., Vikings flew 65.5 million 
aircraft miles and carried nearly three million passengers. The 
sale of the fleet of 47 aircraft was carried out by Mr. James J. 
Cuming, B.E.A.’s purchasing manager. 


ANGLO-AMERICAN TALKS 


THe private discussions that have been taking place in London 
between Britain and America about route agreements between 
the scheduled airlines of the two countries have now been com- 
pleted. It seems unlikely that, at this early stage, many details 
will be given of the conclusions reached. The talks were a con- 


Representatives of El Al Israel Airlines and Canadian Pacific Airlines 
visited Filton recently to discuss Britannia progress. Both companies 
have signed contracts for the Britannia 310—EI Al have three on order 
and Canadian Pacific four with an option on five more. Seen here 


are (standing) Mr. David Hurford of Bristol; Mr. James Rice, C.P.A. 
resident engineer at Bristol; Mr. R. Dunlop of Bristol; Mr. Jack Gillies, 
C.P.A.’s chief engineer; Mr. R. Adler, El Al; Mr. J. Yeadon, Bristol; and 
seated (left) Mr. Chaim Pearlman, El Al's chief engineer; Mr. Martin 
Sandler, El Al; Mr. Milton Lang, El Al; and Mr. T. W. Campbell, Bristol. 
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(Left) Finnair’s DC-3 “Haahka,” at Rovaniemi, just north of the Arctic 
circle. A daily service links —— and Rovaniemi by way of Oulu 
a emi. 


(Below) The new look of the Lockheed L.1649A Super Constellation i be 
apparent from ~ new impression of the aircraft in the colours of 
A.l., who have recently ordered four. 


tinuation of those held in Washington last May, when there was 
agreement about the sharing of rights for B.O.A.C.’s projected 
trans-polar route between Britain and the U.S.A., and on that 
between New York and Nassau. 

It is presumably with B.O.A.C.’s proposed “globe-encircling” 
routes that the latest talks have been concerned; it will be recalled 
that tentative plans have been outlined for a B.O.A.C. trans-polar 
service, using long-range Britannias, to Canada and on to Japan 
by way of the Aleutians. More recently has come the news that 
C.A.B. have approved a B.O.A.C. proposal to operate into San 
Francisco, and the extension of this service across the Pacific, 
linking up with the already established B.O.A.C. routes to Australia 
and the Far East, is certain to have been one of the topics discussed. 


HERMES SABOTAGE 


"THE destruction of Skyways’ Hermes G-ALDW at Nicosia Air- 
port on March 4th was later found to have been caused by a 
time-bomb placed in the luggage compartment. The explosion 
occurred 20 minutes before the aircraft was due to depart for the 
United Kingdom with 68 passengers, mostly Service personnel. 
The flight was one of twelve per month operated by Skyways 
between the United Kingdom and Cyprus under a Government 
trooping contract. The company also operates through Nicosia 
to the Far East, together with Airwork. These services are being 
re-routed via Beirut to avoid night stops in Cyprus, although ser- 
vices terminating there are continuing as usual. 


MESSAGE (TYPEWRITTEN) RECEIVED 


A B.O.A.C. Stratocruiser on a recent scheduled flight from 
London to New York had on board a radio teleprinter which 
automatically recorded navigation and met. reports transmitted by 
radio stations in Britain and Newfoundland. The teleprinter typed 
the messages automatically, it being necessary for the crew only 
to change frequencies in mid-Atlantic. An installation of this kind 
is certain to be welcomed by airline crews; it is as yet experi- 
mental, and this one was carried out by B.O.A.C. on 

of the Ministry of Transport and Civil Aviation. 

The makers of the equipment were Standard Telephones and 
Cables, Ltd., and the engineering of the airborne installation 
(which weighs only 40 Ib) is described as “a major step forward 
in aviation telecommunications.” The teleprinter was a Creed 
unit specially developed for airborne use. It is understood that 
Marconi also are working on a similar device. 


THE C.A.A. CONTROVERSY 


HEN, last autumn, the U.S. Department of Commerce dis- 
missed Fred Lee. chief of the Civil Aeronautics Administra- 
tion, certain sections of the U.S. transport industry angrily insisted 
that the C.A.A. would do its job better freed from government 
control. A bill proposing such a move was introduced to the 
Senate by Oklahoma’s A. S. (“Mike”) Monroney, who is chairman 
of the Senate’s Aviation Sub-committee. One of his most voci- 
ferous supporters was the president of the Aircraft Owners and 
Pi'ots’ Association, J. B. Hartranft, whose impassioned allegations 
about Co-nnerce’s interference were certainly quoteworthy, even 
if they did not reflect the sentiments of everyone in the U.S. 
operating industry. 
The Department of Commerce had, he said, made a “ridiculous 
bean-bag” out of the Administrator’s ‘office; pointing out that the 
last three administrators had averaged only 21 months in office, 
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he declared: “No businessman would tolerate a turnover of his 
key personnel like this.” Administrators were “being bounced 
in and out of office like tennis balls,” and the severing of C.A.A. 
from Commerce was, he felt, essential to enable an Administrator 
to have a “clear and unobstructed channel for creating and imple- 
menting fundamental aviation policies.” Fred Lee was, in his 
opinion, one of the most competent and well qualified C.A.A. 
Administrators to-date, and he warned that continued interference 
of this kind would prejudice safety by undermining C.A.A. morale. 
Another anti-government voice—that of A. B. McMullen, secre- 
tary of the National Association of State Aviation Officials—was 
raised: “Civil aviation has not been given active and vigorous 
representation at the White House nor has it enjoyed a real cabinet 
status since C.A.A. was put in the Commerce Department.” 
But Senator Monroney’s claim that he has unanimous support 
for his bill has been disputed. The Air Transport Association, 
embracing the majority of U.S. carriers, has in bet expressed its 
outright opposition; and the National Business Aircraft Associa- 
tion, whose members fly more aeroplanes than all the airlines, is 
sitting on the fence—as also is the Airport Operators Council. 
And it would appear that Senator Monroney has done his cause 
little good by having just released, against the Commerce Depart- 
ment’s wishes, a report of a two-year-old survey of C.A.A. calling 
for detailed changes which, in his view, would be “impractical and 
dangerous.” These recommended changes included the elimina- 
tion of the Inter-state Airways Communications Stations; a “three- 
level” system of flight control (distinguishing between local, 
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medium-haul and long-haul flights); modification of C.A.A.’s safety 
activities; transfer of airport development-financing to the Roads 
Bureau of the Commerce Department; and rep!acement of the 
three C.A.A. assistant administrators by one deputy administrator. 

The controversy will certainly test the health and constitution 
of the C.A.A., even if it does not bring about its independence. 
The Department of Commerce’s case for continued control of the 
C.A.A. has been effectively and moderately put by the Hon. 
Louis S. Rothschild, Under-Secretary for Transportation. The 
enactment of the Monroney Bill, would, he said, “mean that the 
C.A.A. would be robbed of its voice at the Cabinet table and in 
other important inter-governmental deliberations . . . the essen- 
tial co-ordination of its problems with other transportation 
agencies of the Government and with the Defense Department 
would be rendered less effective and more difficult.” It was 
important to recognize, he added, that there was involved respon- 
sibility for the expenditure of millions of dollars of taxpayers’ 
money, the direction of 15,000 government employees, and the 
operation of complex air transport facilities vital to U.S. civil 
aviation and “inextricably linked” to national defence. C.A.A. traffic 
controllers, for example, were responsible not only for civil aircraft, 
but also for the military, which made up more than half of U.S. 
air traffic. The basic problem was safety, which was not a com- 
modity to be purchased in any market, nor traded upon politically. 

The squabble, even though it may seem a storm in a teacup to 
the outsider, nevertheless demands attention, since it is a pre- 
liminary to a formidable programme for the improvement of U.S. 
traffic control and airports—a programme which will have to be 
emulated all over the world during the next decade. 


BREVITIES 


GABENA have increased their order for Boeing 707-320s from 
three to four. PanAm also have increased their fleet by three; 
six 707-120s will be delivered first, followed by seventeen 707-320s. 
* * * 
T.W.A. Super-G Constellation flights were extended on March 
3rd to include Cairo and Athens. 
* * * 
PanAm has applied for permission to reduce fares between New 
York and Nassau. 
* 


Eagle Airways plan to introduce a new scheduled Viking service, 
twice-weekly as from June, between London and Di ‘ 
* * 
Sabena have signed an interline agreement with the Soviet air- 
line Aeroflot. 
* * 
Air-India, from April 4th, will include Prague in their U.K.- 
India Super Constellation service. 
* 


All U.S.-operated Viscounts are fitted with the Collins Integrated 
Flight System and not, as stated in our issue of January 20th, with 
the Bendix system. 

* 

From Holland it is reported that Trans-Australia Airlines will 
order 12 Fokker F.27 Friendships, and that another probable 
customer is Aer Lingus. 


Queen's Commendations were recently presented by Mr. Harold 
Watkinson, Minister of Transport and Civil Aviation, to (left to right) 
Capt. F. Ormonroyd of B.E.A., Capt. R. L. Gillett of B.O.A.C., and 
Capt. R. F. Robinson of B.E.A. The ceremony was at the Ministry. 


Cambrian Airways announce a twice-weekly Heron service link- 

ing Cardiff and Bristol with Belfast as from May 7th. 
* 

E! Al’s spring schedules include four weekly flights between 
London and Tel Aviv, three transatlantic services, and the opening 
of new routes to Amsterdam and Brussels. 

* * 

Yeadon Airport, Yorkshire, has been granted Customs facilities, 
from May Ist, for direct flights to the Continent. This will cut 
present flying time from the West Riding by almost a half. 

* * * 


Trans-Canada Air Lines has been granted permission to operate 
into Montego Bay, Jamaica, all the year round. Previously T.C.A. 
rights into Montego Bay were from December Ist to May Ist of 
each year. 


The introduction of Viscounts by B.W.I.A. between New York 
and Bermuda increased January traffic three times in comparison 
with the figure for the corresponding period in 1955—822 revenue 
passengers were carried, compared with 238. 

The M.T.C.A. has sanctioned the proposal for Jersey Airlines 
to take over from B.E.A., as from April 22nd, certain Channel 
Islands routes including those between Guernsey and Southamp- 
ton, Alderney and Dinard. 

* * * 

B.O.A.C. has confirmed details of its Britannia service to Johan- 
nesburg, due to be introduced in July. There will be three weekly 
services: two by way of Rome, Cairo, Khartoum, Nairobi and 
Salisbury, and one via Frankfurt instead of Rome. 

* * * 

The first Lufthansa service to be operated by an all-German 
crew flew into London from Hamburg and Dusseldorf on March 
6th. It was the first time that a B.E.A. pilot did not accompany 
a scheduled service. 

* * 


The Qantas Super Constellation service between Sydney and 
London which began on March 2nd reduced the current journey 
time between England and Australia from 75 to 544 hours. The 
airline’s operating record for 1955 showed an increase in passenger- 
miles from 261m to 320.3m. 

* * * 

Silver City last year became the world’s busiest air freight 
carrier; more than 72,000 tons (58 per cent of the total British 
volune) were flown, the majority of it from the company’s airport 
of Ferryfield—which, incidentally, is to be visited by the Duke of 
Edinburgh next month. 

* * * 

A report from Australia says that A.N.A. is still waiting for a 
licence applied for ten months ago to import a Bristol Sycamore 
helicopter. T.A.A. have just been granted a licence to import an 
American helicopter for rescue and experimental work on the 
condition that it is not used for passenger-carrying. 
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Rolls-Royce 
High-altitude 
Facilities 


Royce are building—at their own expense 

—a high-altitude test plant on a 134-acre 

extension to the Aero Division’s research and development 
establishment at Derby. Expenditure of £3,280,000 of company 
money has been auth and construction is going ahead 
rapidly; the test beds will be on calibration trials during the 
summer of 1957 and are due to start full-scale testing the following 
January. There is no other privately owned high-altitude aero- 
engine test facility built or projected anywhere in the Common- 
wealth. 

As the illustration shows, a supersonic wind tunnel for model 
testing (with a 3ft-square working section) will be included, capable 
of operation up to about 2,600 m.p.h. and, by reducing the pressure, 
of simulating M=4 (3,046 m.p.h.). 

There will be two high-altitude chambers, one suitable for 
turbojets and the other for both turbojets and turboprops. The 
facility is designed to test “the most powerful engines projected.” 
The dimensions of each will be roughly 75ft by 12ft 6in internal 
diameter and the chambers will be constructed of nickel-steel for 
low-temperature operation. In the turboprop cell the dynamometers 
will be mounted externally and driven through shafting. Closed- 
circuit TV will be installed. The air supply will total 157,000 cu 
ft/min fed by an axial compressor through automatically con- 
trolled refrigerating and drying a. 

The new facility will be capable of testing engines under condi- 


AST week Fison-Airwork, Ltd., invited some friends to visit 

their airfield at Bourn, near Cambridge, and take a ride in 
G-AODO, the first of two newly-acquired Westland Whirlwinds 
which, with their eight Hiller 360s, will make up Britain’s biggest 
privately-owned helicopter fleet. 

Welcoming his guests, the Chairman, Mr. M. D. N. Wyatt, 
gave a brief outline of the history of the company, which was 
organized jointly by Fisons and Airwork to take over the aviation 
division of Pest Control, Ltd., and to inject further capital and 
Airwork’s operating experience. Since its formation, it has also 
acquired interests in Airspray (East Africa), Ltd., and Union 
Crop Sprayers, Ltd., of South Africa, both of which own fleets of 
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UTURE development of aeroengines Primary cooler. 
will involve, inter alia, high-altitude Exhauster station. 
test plant of considerable capacity t0 G Combustion rigs. 
simulate operating conditions. Worth- 
while installations of this nature are ex- 5 Ardy 
tremely expensive and in Great Britain K Compressor test rig. 
have been conspicuous by their absence. 
It has now been announced that Rolls- Wy 


AIR WORK-HORSE 


An architect's perspective sketch showing the layout of the units. 


tions appropriate to a wide range of speeds and altitudes (e, 
1,500 m.p.h. at 70,000ft), the input duct being connected di 

to the engine with a bleed to the chamber to equalize the simulated 
ambient conditions. Exhaust gases will pass through primary 
coolers adjacent to each test cell and exhausted to atmosphere 
through the compressors, after secondary cooling to 40 deg C. 
The main compressor station will house five other compressors, 
primarily for exhausting either of the two altitude cells. 

Two combustion-research rigs have been planned, each capable 
of taking a full-size annular chamber supplied with high- or low- 
pressure air from the main compressor system. The + 7 
entry air will, if , be preheated to 450 deg C by direct 
kerosine injection. Air for the low-pressure rig will be drawn 
from atmosphere, preheated if required, and sucked down to the 
proper pressure by the main exhauster plant. The compressor 
rig will be driven by an air turbine of 15,000 s.h.p. maximum; on 
many occasions it will be possible to operate two of the four test 
facilities simultaneously. 

Current at 33 kV will be supplied directly from the national 
grid and rotating equipment to a total shaft horse-power of 
142,000 will be installed, with normal working conditions approxi- 
mating to 80,000 h.p. (60 MW). Cooling water will be economized 
by recirculation through cooling towers. 


spraying aircraft; and it has sold to Pest Control (Sudan), i. 
eight of its own Austers, which are now based in the Sudan. 

a result, when the second Whirlwind has been delivered, Fisoe, 
Airwork and its associates will have available ten helicopters and 
17 sprayplanes for both agricultural and industrial duties. 

Much of the industrial work is on behalf of oil companies. Two 
Hillers are based in Pakistan, under contract to the Sui Gas 
Transmission Company, to patrol the 370-mile pipeline which 
conveys natural gas under pressure from Sui to chi, and 
to transport the surveyors and engineers who are working on a 
further 240-mile pipeline to Multan. The fact that Sui itself is 
in the Bugti Hills of the Baluchistan Desert, and that the pipe- 
lines run through some of the hottest, most difficult country in 
the world, more than justifies the comparatively high costs in- 
separable from helicopter work. 

The same is true of Fison-Airwork’s contract to sui oil 
prospecting operations by the Shell D’Arcy Petroleum Explora- 
tion Co. in Nigeria. Since December 1953, two of the phim sane 
Hillers and three pilots have been making up to six flights a 
day between the base at Owerri and drill rigs scattered over a 
radius of about 70 miles in country that consists of swampland 
and acres of 150ft trees. Personnel and equipment have often 
been carried in an hour to places that would have required three 
days of hard travelling by boat, _ where it would have cost 
perhaps £7,000 a mile to build 

The Hillers have performed so | that Shell D’Arcy asked for 
bigger helicopters; and, by the time this appears in print, G-AODO 
will be on its way to Nigeria by boat, together with ee apne 


pilots Dave Bond and Clive Wright. It is a ectly standard 
Whirlwind, with Pratt and Whitney R-1340 engine, equipped with 
eight lightweight seats which can be removed quickly to make 


room for freight—or stretchers, for oil prospecting is sometimes 
dangerous as well as hard work. 


G-AODO takes the air at Cambridge on being commissioned by Fison- 
Airwork. It will be followed by a second j Whirlwind next month. 
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DELTA 


flies 1,132 


First to exceed 1,000 m.p.h. 


On 10th March, 1956, the Fairey Delta 2, piloted by Mr. Peter Twiss, made two 

consecutive flights over a 9 mile course on the South Coast at an average speed of 

1,132 m.p.h. in the course of high speed flights for research and development on behalf 

of the Ministry of Supply. Subject to confirmation by the Fédération Aeronautique 

Internationale this performance establishes a new World Speed Record and exceeds 
the previous record, held by the United States, by 308 m.p.h. 


The Fairey Delta 2 is the first aeroplane in the world to exceed a speed of four figures 
over a measured course, and in straight and level flight under conditions recognised 
by the F.1.A. for the establishment of a world speed record. 
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AIRCRAFT INSTRUMENTS 


for the indication of 
ELECTRICAL POWER - TEMPERATURES - 
PRESSURES - TURBINE SPEEDS .- 
CONTROL SURFACE MOVEMENTS - 


also 


NAVIGATIONAL AIDS - 
GROUND TEST SETS- 


This dual engine temperature indicator, 
housed in a large S.A.E. case, com- 
prises two Millivoltmeters with 100° scale angle, 
and is designed for use with copper/constantan, 
or chromel/alumel thermocouples. 

Also supplied as a dual ratiometer indicator for 
use with resistance bulbs. 


SANGAMO WESTON LIMITED 


ENFIELD, MIDDLESEX, ENGLAND. 
Tel: Enfield 3434 Grams: Sanwest, Enfield. 


Scottish Factory : Port Glasgow, Renfrewshire 
Branches: London, Glasgow, Manchester, Newcastle-on-Tyne, Leeds, 
Liverpoo!, Wolverhampton, Nottingham, Bristol, Southampton, Brighton 


DAVID BROWN 
Aircraft Tractors 


A David Brown VIG/IC 
with a Bristol Britannia in tow. 


. .. the choice of the experts 


Ministry of Supply - Royal Aircraft Establishment - British Overseas Airways Corporation - Trans-World Airlines - Malayan Airways - Burma Airways 

British West Indian Airways - Aereo Portuguesa - K.L.M. Royal Dutch Airlines - Qantas Airlines - Blackburn and General Aircraft Co - Bristol Aircraft 

Corporation - De Havilland Aircraft Corporation - Vickers Supermarine - Westland Aircraft - A. V. Roe - Folland Aircraft - Airwork - Silver City Airlines 

Fleet Air Arm - Royal Air Force - Royal Australian Air Force - Royal Canadian Naval Air Service - Royal Canadian Air Force - Royal New Zealand Air Force 
Royal Pakistan Air Force - Royal Danish Air Force 


DAVID BROWN + EUROPE’S LARGEST MANUFACTURERS OF AIRCRAFT TRACTORS 


DAVID BROWN TRACTORS (ENGINEERING) LTD. + INDUSTRIAL TRACTOR DIVISION - HANWORTH PARK * FELTHAM - MIDDLESEX 
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SERVICE AVIATION 


Royal Air Force and Fleet Air Arm News 


Senior Appointments 

‘THE Air Ministry has _ recently 
announced the following appointments 

of R.A.F. senior officers : — 

A. V-M. T. N. McEvoy is to be Chief 
of Staff at A.A.F.C.E. with the acting rank 
of air marshal, with effect from May 2nd. 
A. V-M. McEvoy has been R.A.F. Instruc- 
tor at the Imperial Defence College since 
September 1953 and before that was 
A.C.A.S. (Training), Air Ministry. In 
1943 he was S.A.S.O. of No. 11 Group, 
Fighter Command, and later held that 
position in No. 84 Group in France and 
Germany. He regularly flies both piston- 
engined and jet aircraft and maintains his 
instrument rating. 

A. V-M. H. P. Fraser is to become 
A.O.C. No. 12 Group in June. He is now 
Chief of Staff of A.A.F.C.E., and was 
before that S.A.S.O. at H.Q. Fighter Com- 
mand. He attended the 1951 course at 
the Imperial Defence College. After being 
commissioned in the R.A.F. in 1929 he 
served with Nos. 16 and 31 Sqns. and the 
School of Army ee go before join- 
ing the Experimental Flying Section of 
the R.A.E. He returned to command this 
section in 1941 and after serving in Wash- 
ington become Deputy Director of War 
Organization at the Air Ministry. Soon 
after D-Day he was made Deputy A.O.C. 
of 2nd T.A.F. and at the of the war 
commanded the A. and A.E.E. 

A. V-M. E, C. Hudleston has taken the 

e of A.V-M. McEv as RAF. 
nstructor at the Col- 
lege. He has commanded No. 3 Group, 
Bomber Command, és 1953 and was 
before that Chief of Staff (Plans and 


Some fine operational performances have been 
put up by the Lincolns of the R.A.A.F.’s No. 1 
Bomber Squadron in the fight against the 
Malayan communist terrorists. Two of the 
Lincolns are here seen, one nosing up to the 
tail turret of another machine for the photo- 
grapher, after a strike on a jungle target. 


Operations) at S.H.A.P.E. During the war 
he spent two years as Flying and Tactics 
Instructor at the Turkish Air Force Col- 
lege, visited Moscow in 1952 and attended 
the Adana and Washington conferences. 
~~! helped to plan the Sicilian cam 
and became S.A.S.O. of Ist T.A.F. 
1944, at the age of 36, he became AOC. 
No. 84 Group, 2nd T.A.F. He holds U.S., 
Dutch and Belgian decorations. 
A. V-M. J. R. Whitley is to become 
D.C.A.S. with the acting rank of air 
marshal in July. He has been A.O.C. 


berras to his credit. He flew from Lin- 
colnshire to Cyprus in a Canberra in 
4 hr 13 min on his way to Malaya; and 
he led Canberra forces to Southern 
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Part of the Commonwealth contribution to 
South-East Asian defence are the Venom 
F.B.1s of No. 14 Sqn., R.N.Z.AF. Four of 
them are here flying above the cloud banks 
over Singapore. Reflections are from the 
canopy of the photographic aircraft. 


Europe, the Mediterranean, the Caribbean 
and ada. Last month he led the Can- 
berras which made ceremonial fly-pasts 
in Nigeria. During World War 2 he 
served in a V.I.P. flight and, after joining 
an operational unit, was shot down in 
1943 and prepared a classic plan for escape 
and evasion. Since the war he has held 
a number of administrative posts in Singa- 
pore, England and Germany. He was 
commissioned in 1926. A. V-M. Whitley 
will succeed Air Marshal Sir Thomas 
Pike, whose coming .appointment as 
A.O.C.-in-C. Fighter mmand has 
already been announced. 

A. V-M. F. J. St. G. Braithwaite is to 
become Chief of Staff at F.E.A.F. in May. 
For the past two years he has been A.O.C. 
No. 61 Group and was, before that, Direc- 
tor of Plans, Air Ministry. During World 
War 2 he was mainly concerned with anti- 
shipping operations as a torpedo specialist, 
squadron commander, operations director 
and later as commander of a base in Lin- 
colnshire. Since the war he has held a 
number of staff appointments. 

A. V-M, H. H. Brooks is to 
A.O.C. No. 61 Group, Home 
April. He is at present A.O.C. remy 
M.E.A.F., and before that held the posts of 
A.O.C. No. 25 Group, A.O.C. Rhodesian 
Air Training Group and Director of Fly- 
ing Training at the Air Ministry. He was 
commissioned from Cranwell in 1924 and 
during World War 2 commanded an 
operational wing, directed merchant- 
shipping defence and held a_ senior 
administrative post. 

A. V-M. A. D. Gillmore is to become 
S.A.S.0. Home Command in June. Dur- 
ing World War 2 he commanded R.A.F. 
Wick and became Director of Operations 
(Maritime) at Air Ministry. He graduated 
from Cranwell. 

A. Cdre. L. Taylor is to become S.A.S.O. 
at H.Q. Maintenance Command, with the 
acting rank of air vice-marshal, next 
month. He is at present Senior Equip- 
ment Staff Officer, M.E.A.F., and was 
before that S.A.S.O. of No. 40 (Mainten- 
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ance) Group. During World War 2 he 
served at H.Q. Maintenance Command 
and in the Middle East and was four 
times mentioned in despatches before 
returning to the Air Ministry in 1945 with 
the post of Deputy Director of Equipment. 


No. 600 Squadron Association 
‘THE annual general meeting and reunion 

of the City of London Squadron is being 
held at the Drill Hall, Finsbury Barracks, 
City Road, London, E.C.1, tonight, March 
16th, at 1830 hr. 

The Association is of present and past 
members of No. 600 (City of London) 
Squadron, R.Aux.A.F., of which Queen 
Elizabeth the Queen Mother is the Honor- 
ary Air Commodore. It also acts in co- 
operation with No. 2600 (City of London) 
Field Squadron, R.Aux.A.F. Regt., and its 
affiliated units: No. 21 (City of Melbourne) 
Squadron, Australian Citizen Air Force 
and No. 1 Auckland (Territorial) Squad- 
ron, R.N.Z.A.F. 


No. 56 Squadron’s Standard 
ON April 27th H.R.H. the Duchess of 
Kent is to present No. 56 Squadron’s 
Standard. Former members of the unit are 
invited to attend the ceremony, which takes 
place at 12 noon; they should write to the 
Commanding Officer, No. 56 Sqn., R.A.F. 
Waterbeach, not later than April 1 10th. 


Composite Squadron 

O fewer than five different types of 

aircraft are operated by No. 267 Sqn. 
in Malaya. One flight uses Pioneers to 
fly widely assorted cargoes to and from 
the jungle forts; another flight uses 
Dakotas and Austers fitted with loud- 
speakers for psychological warfare against 
terrorists; and the third has Pembrokes 
and Harvards for communications duties. 
Command of the squadron has been taken 
over by S/L. M. L. Hamilton from F/L. 
M. E. J. Hickmott. The last-named 
officer was awarded the D.F.C. for 
his part in the establishment and main- 
tenance of the jungle forts. 


“Dam Busters” Cheques 
T the Portland Place, London, head- 
quarters of the Royal Air Forces 
Association on February 23rd, Air Chief 
Commandant H.R.H. the Duchess of 
Gloucester, Vice-Patron of the Associa- 
tion, received cheques totalling over 
£20,000 collected in the foyers of cinemas 
during the showing of the film The Dam 
Busters. The money will be devoted to 
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The famous “Naval Eight,” No. 208 Sqn., who received their standard late last year, made 


a final bow in the Canal Zone recently before departing for Cyprus. 


By special diplomatic 


clearance they flew in formation past the Pyramids in their Meteor F.R.9s to allow this picture 
to be taken. Thus they ended the twenty-year association with the country — was long ago 
the reason for their including the sphinx in their squadron badge. 


R.A.F.A. welfare work and that of other 
charities concerned with Royal Air Force 
personnel. 


No. 166 Sqn. Memorial 
A PLAQUE commemorating members 
of No. 166 Sqn. who lost their lives 
during the war is to be dedicated at the 
a church, Kirmington, near Ulceby, 
at 3 Lang on April 7th. Relatives or 
past members wishing to attend should 
contact the Hon. Secretary, No. 166 
Squadron Association, 31 Mayo Road, 

Sherwood Rise, Nottingham. 


R.Aux.A.F, Appointments 

T has been announced that S/L. P. R. 

Edelston, R.Aux.A.F., has been a 

ted to command No. 601 (County - 
don) Sqn., which is based at R.A.F. North 
Weald, Essex. S/L. Edelston enlisted in 
the R.A.F.V.R. in 1941, was commis- 
sioned, and was posted to No. 31 S.F.T.S. 
in Canada. He returned to England in 
1944 and, after serving at the Air Ministry, 
flew with Nos. 234 and 266 Sqns. before 
being demobilized. He joined the 
R.Aux.A.F. in 1948 and is now in his 


second five-year engagement. S/L. Edel- 
ston was eae’ the A.F.C. in the 1952 
New Year honours list and received the 
Air Efficiency Award in 1956. 

S/L. J. H. Pearce, R.A.F., has been 
—— to command No. 502 (Ulster) 
Sqn., R.Aux.A.F., at Aldergrove. S/L. 
Pearce joined the R.A.F. in 1942, and 
served in Canada and the Mediterranean 
and Middle East with No. 232 Wing and 
Nos. 13 and 55 Sqns. He became Training 
Officer of No. 607 Sqn. in 1951 and then 
Adjutant of No. 611 Sqn. In early 1955 
he was a flight commander in No. 6 Sqn., 
M.E.A.F., and had taken the fighter 
leaders’ course at C.F.E., West Raynham. 
He joined No. 502 Sqn. in October last 
year and was appointed to command it two 
months later. 


Nottingham) Field Sqn. R.Aux.A.F., 
based at R.A.F. Hucknall, Notts. S/L. 
Browne served as a flight ineer from 
1943 until 1949, when he erred to the 


Regiment in order to become a 
ground-combat training instructor. He 
transferred to the Reserve last year and 
joined 3 2504 Sqn. in August. 

S/L. T. B. Cole has been appointed to 
command "No. 3504 (County of Notting- 
ham) Fighter Control Unit in Notting- 
ham. He served in the General Duties 
Branch from 1940 and after a short period 
as prisoner-of-war was released from the 
Service. He joined the R.Aux.A.F. and 
was posted to No. 3504 F.C.U. in 1951 and 
was promoted to acting squadron leader 
in 1952. 


R.A.F. Club A.G.M. 

ON March 22nd, at 6 p.m., the annual 
general meeting of the Royal Air 

Force Club will be held at 128 Piccadilly, 

London W.1. 


Aboard the carrier “Albion,” 35 miles off 
Bombay, the Indian Prime Minister, Sir Jawa- 
harlal Nehru, with members of his government, 
recently saw a flying display which included 
the Gannet catapulting operation shown here. 
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what do RAMJETS mean to you? 


A guided missile lances into the sky over the test range. As it climbs, a 


special camera films the intake conditions of its ramjet engine, recording vital 

information for the Bristol Design team whose special project this is. 

Bristols need Draughtsmen and Technicians for new design and project teams now being formed. 
Apply to the Chief Personnel Officer, 

Bristol Aeroplane Company Limited, Filton House, Bristol. 


BRISTOL 


BRISTOL AERO-ENGINES. LIMITED FILTON BRISTOL 
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36 FLIGHT 


AIRCRAFT 
FANS 

for 

CABIN 
VENTILATION 


Airscrew 7° diameter contra-rotating 
fans for cabin-air re-circulation and 
small centrifugal blowers for wind- 


screen de-mistng are used in the & 
highly successful Vickers Viscount. 


WINDSCREEN 
DE-MISTING 


AIRSCREW 


Windscreen de-misting and cabin-air 
re-circulation are only two of the 
vital duties performed by the ancillary 
fans that Airscrew have designed 

for most modern British aircraft. 

For nearly 30 years Airscrew 

have designed and produced 

fans and propellers for all kinds of 
aircraft. If you have a fan problem, 
Airscrew have the specialised knowledge 
and experience to help you answer it. 


Design approved by M.o.S. and A.R.B. 


THE AIRSCREW COMPANY & JICWOOD LIMITED 
WEYBRIDGE, SURREY Tel: Weybridge 1600 
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HIGH PERFORMANCE 
REDUCING VALVE H.P.I. 


Designed to maintain constant outlet pressure with varying flow and 
inlet pressure 
inlet — up to 3,500 p.s.i. 
Outlet — adjustable 100-1,000 p.s.i. 
Weight — 10 ozs. 
We specialise in this type of equipment and can place at your 
disposal research and development facilities. 
Contractors to M.O.S. and Admiralty 


HALE, HAMILTON & CO. LTD. 


Frays Mill Works, Cowley Road, Uxbridge 
Phone: Uxbridge 6525-6 


ROBINSON 


A DRIP 
Chdbihe 


(0. (GULLINGHAK) LIMITED. 


PLZZ 
| 
and f lod THE FINEST CLIP 
~ 


Arve you old fashioned 


Take it from those who know (we don’t 
refer to our ancestors alongside)—the higher the speed, 
the greater the need for Triplex. Triplex 
in its laminated form is good for temperatures up to 
60°C. . . . Triplex toughened glass will withstand 
anything this side of 250°C.—and still give 
the pilot perfect visibility. 


1 


and Be Safe 


TRIPLEX SAFETY GLASS CO., LTD., | ALBEMARLE STREET, PICCADILLY, ONDON, W.! 


Lisbon in the morning... 


Schedules to be kept . . . safety to be maintained . . . and 
vital to both . . . cables, the electrical arteries of a modern 
aircraft. Miles of them carrying immense responsibility. 
Pirelli-General have their own exacting system of control in 


manufacture . . . nothing less than rigid supervision, at every 
stage, from start to finish. Today’s high standard of flying 
safety owes much to high integrity in cable manufacture, as 
practised by Pirelli-General. 


ERAL, 


CABLES 


more than equal to the extra service demanded 


Order 
from the 
LEC. 


THE GENERAL ELECTRIC CO. LTD, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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LESTO cex 
PISTOLDRILL 
Precision-made to give high 
performance and long life, the 
LESTO Pistoldrill is an 
indispensable tool for modern 
aircraft construction. Maximum 
drill size 4” fitted with radio 
suppressor and suitable for use on 
DC or AC up to 60 c/s. 


This is just one of the Bosch/Lesto 
range of power tools sold and 
serviced in the U.K. by Scintilla. 
Ask your local Scintilla Stockist 
for details or in case of difficulty 
write to Scintilla Ltd., 20, Carlisle 
Road, London, N.W.9. 


LESTO 


THE BIG NAMES IN PORTABLE POWER TOOLS 


Since the early days of the first World Wor, 
British has specialised in 
equipment for The experience gained 
over many yee@rs 18 incorporated in the design, 
development, and manufacture of complete 
erectric power Systems, ignition systems, 
engine-starting “systems, and all associated 
components. 


BRITISHTHOMSON-Houston | WESTERN MANUFACTURING (READING) LTD. 


THE BRITISH THOMSON-HOUSTON COMPANY LTD. 
COVENTRY. ENGLAND Member of the AE! group of companies : SONNING 235! Telegrams: HAWK, READING 
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Out in front... 


Vokes aircraft filtration 


With over 30 years of experience behind them in the design 
1 99°9% efficiency of all kinds of filters, Vokes are the acknowledged 
= phe ofl leaders in the world of scientific filtration. In the 
mo Gamay aircraft industry especially, Vokes have shown outstanding 
enterprise and have pioneered most of the modern 


innovations in airborne filtration. 


AIR, FUEL, LUBRICATING and HYDRAULIC pioneers of 


OIL FILTERS - CABIN PRESSURISATION 
FILTERS and SILENCERS : TEST-BED FILTER scientific filtration 


VOKES LIMITED - GUILDFORD - SURREY - ENGLAND - London Office : 123 Victoria Street, Westminster S.W.1 


Vokes Australia Pty. Ltd., Sydney 


Vokes (Canada) Ltd., Toronto 
REPRESENTED THROUGHOUT THE WORLD veeea 


Have you a 


COUNTING PROBLEM 


Our range of @ mechanical and electro- a In the building and maintenance of 

magnetic counters cover the requirements of ! Se aircraft all over the world, Flexello 

most industries. Illustrated are two small non- 

pecially designed for ground servicing 

reset counters and a number wheel assembly. : -) equipment, they are utterly reliable 

Write for details. " under all conditions. The constant 

quality, closest inspection and modern 

methods have made Flexello the largest 
castor manufacturers in Europe. 


COUNTING INSTRUMENTS LTD 
5 ELSTREE WAY. BOREHAM WOOD. HERTS Por full particular 


Telephone: ELSTREE 2-3-4 
FLEXELLO CASTORS & WHEELS LTD 
SLOUGH . BUCKS: TEL. SLOUGH 24121 
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AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 
“copy” should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Public Appointments, Tenders 5/- per 
line, minimum 10/-. Each paragraph is charged separately, name and address must be counted. All adver- 
tisements must be strictly prepaid and should be obleened to FLIGHT Classified Advertisement Dept., Dorset 
House, Stamford Street, London, 8.E.1. 
Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 
and crossed & Co 
Advertisers who use these columns regularly are allowed a discount of 5°, for 13, 10°, for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application 
Box Numbers. For the convenience ot wate ate advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight," Dorset House, Stamford Street, 
London, 8.E.1 
Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 
s Vacant. The engagement of persons 4 answering these advertisements must be made through the local 
if the applicant is a man aged 38-64 or a woman 


office of the Ministry of Labour and National Service etc., 


aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 
Vacancies Order 1952. 


VIKING SPARES 
B.K.S. 


who recently purchased the 
entire spares holdings of 


B.E. A. 


can now offer the finest 


VIKING 
OVERHAUL 
FACILITIES 

Spares fitted during overhaul 
at these Works will be supplied 


at a most 
SUBSTANTIAL DISCOUNT 


Take advantage of this scheme 
by having overhauls done by: 


SOUTHEND AIRPORT, 
ESSEX 


DERBY AVIATION LTD. 


Telephone: ET WALL 323 


1 ANSON 19 2 ANSON ts 
1GEMINIita 1HAWKTR.3 
1 AUTOCRAT 
together with 
NUMEROUS SPARES 


whilst for your training requirements 
consult our school at 
AERODROM 
ELSTREE - HERTS 
Telephone : Elstree 3070 


LONDON OFFICE : Telephone | ABBEY 2345 
78, BUCKINGHAM GATE, S.w.!. 


.| AIRCRAFT JACKS 


PRESS NOTICE 
MARCH 30th ISSUE WILL CLOSE FOR PRESS 
WITH FIRST POST TUESDAY, MARCH 20th. 


AIRCRAFT FOR SALE 


W. S. SHACKLETON LIMITED 
Europe's Leading Aircraft Brokers 
24 Years at 175, Piccadilly 
STOP PRESS! 

TWO MORE TYPES SOLD! 


we have been stuck at 134 different types of aircraf 
sold since June, 1955, when we m up fron 
132 types with the sale of our first Singsby T.31 "Glider 
and our first Bristol Wayfarer 
UT all the time we sell Tiger Moths, Rapides. 
Magisters, Geminis, Princes, Doves, Marathons, 
Messengers, Proctors, Autocrats, Aiglets, Autocars, 
Dakotas (when we can get them!), Taylorcrafts, and 
so on, but these are not new types as we have sold 
most of them for years. 
OW with the sale of our first D.H. Herons and 
some Vickers Vi s we reach 136 distinct and 
different aircraft types by us since we started this 
business in 1931. 
Who will be the first to buy our new 


AUSTER ALPINE? 


Tus is the AN latest type four-seater Auster, and 

just nearing completion at Austers. When sold 

it will make 137 types! It is fitted with the famous 

Gipsy Major 10 engine of 145 h.p. 

Hee purchase terms gladly, or we will take your 
present aeroplane in part exchange. 


EXECUTIVE PRINCE 
£28 00 or very near offer. The most .~y2 
executive it is possible to ine. New C. 
of A., most comp -4 equipment uding Decca 
Navigator and ht log, complete radio aids, full ice 
ing clearance. 
YORK TRANSPORT 
£29, 0° AVRO YORK. 54 Payloader pas- 


senger seats. Readily con to 
freighter. Fully modified to latent Good 


es holding included in 
W S. SHACKLETO "LID. 175 Piccadilly, 
* London, W.1. Cables: “S London.” 
Telephone: HYDe Park 2448-9, 9408. [0070 


VENDAIR, CROYDON AIRPORT 


Offer: 
ORDUYN Norseman, 600 airframe hours since 
new, P. and W. 1340 ine, zero hours. VHF 
compass. Details Vendair, 


GER MOTHS 


A. ROLLASON’S of Airport are the 

e Tiger Aircraft have full 

12 months C. of ight flying equipment if required. 
Fini tion and colours. 
Ring Croydon 5151. [0130 


FLYING HELMET wo. « 


A serviceable helmet specially produced for the club 
flyer, is ideal for those not requiring electrical inter- 
com. Ear pockets made to take Gosport tubes 
C/No. 214. Weighs 8 ozs. In brown only. Sizes 64” 
to 74” £1. 15.0. Gosport tube C/No. 214 18/6, 
Helmets complete with Gosport Tubes 50/- per set 
Terms to Flying Clubs. Trade supplied. 
Send 3d. in stamps for illustrated catalogue. 
D. LEWIS Limited, 
(Dept. F) 124 Great Port- 
land St., London, W.1. 
Tel. Museum 43! 4. 
Aviokit, Wesdo. London. 


Components Lro 
41, LONSDALE ROAD, W.11—Boyswater 0319 


HELICOPTER CHARTER 
U.K. and Overseas 


AUTAIR LTD. 


75 WIGMORE ST., LONDON, W.1 
WELBECK 1131 


WING AND PILLAR 
All types available 
Prices on application 
CLAPHAM PARK MOTORS LTD. 
100a Clapham Park Road, S.W.4 


Tel: MACaulay 2477/8 


[AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


* 
| STANDARD 
AIRCRAFT 
R 
> 
and Charter Operators 
“DERBY AIRPORT) 
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AIRCRAFT FOR SALE 
R. K. DUNDAS LIMITED 

AEROPLANES BY DUNDAS 

AUSTER MARK VD. 

TIGER MOTHS. 

BONANZA MODEL 35. 

PROCTORS MARKS III, IV AND V. 

AUSTER AUTOCRAT. 

AUSTER MARK V. 


GEALAND. 

AEROPLANES BY DUNDAS 
R K. DUNDAS, LTD., 29 Street, London, 

$S.W.1. Tel.: WHI. 2848. “Dundasaero, 
Piccy, London.” 
MITCHELL AIRCRAFT, LTD. 
of 
Portsmouth. 

Have considerable stocks of: 
AIRCRAFT 
ENGINEs 
GPARES. 


ONSULT us with regard requirements 
C C save money by dealing ‘diet ‘with the schua 


TTCHELL AIRCRAFT, LTD., Airport, Port 
Mr mouth. Tel. 7176. [0348 


CARTWRIGHT HAMILTON AVIATION LTD. 


HAvYE many light aircraft available for and 
private use; also a good selection . 
Yorks 


eNO RIES pan with us will receive prompt 
attention and your satisfaction will be guaranteed. 
and Demonstrations willingly 


ART-EXCHANGE and hire-purchese facilities 


available. 
82, K London, W.14. 
2 Western Autavia, 


AIRCRAFT WANTED 


APIDE or Anson Full details, condition, 
hours, etc., to Box . 0611 [4947 
Orne demand for good =k. aircraft of all descrip- 
tions is very great. Operators or owners 
se of aircraft, ~ ry or anything acrona 
py ed to communicate at once to: 


R. LTD. 29 Bury Street, London, 


WHT 2428. Cables: 


AIRCRAFT ACCESSORIES AND ENGINES 


AIRFRAME spares for Dakota, Harvard, 
Fairchild “Argus,” Beechcraft D.17S, Mosquito, 


A, 4 TER, twick Airport, Horley, Surrey. 
Tel. Horle 
y 1420 and 1510 (Ext. 105/6). 


A. ROLLASON’S of 


uster, 
Ring CRO. sisi. 0131 


NT Landings and 
Inverters, etc. Super Cabin Heaters Relays 


a large range of other 
American. Lamps, Ltd., 239 Tigh Hol Holborn, 
London, W.C.1. [0433 


AIRCRAFT PROCUREMENT 


Grout CAPTAIN EDWARD MOLE, B.Sc., 
A.F.R.Ae.S., Aviation Consultant in the 


supply or disposal of all copes of aircraft and eviation 


equipment. Quotations t.—8 
Brendon Street, London, W.1. Tel.: PADington 5406, 


AIRCRAFT SERVICING 


SPAIRS of A. vation, Lid Civ Repat 
Brooklands Aviation 
Aerodrome, ‘Northampton. 


SMITHS AIRCRAFT 
INSTRUMENTS LTD. 


BISHOPS CLEEVE, 
Nr. CHELTENHAM, GLOS. 


have the following vacancies in their 
Guided Weapons and Aviation Research 
Laboratories :— 


(i) SENIOR ENGINEER to take 
charge of a group engaged on the design 
and development of test ——— for 
missile control systems. pplicants 
should have a degree in Electrical En- 
opener or the equivalent, and must 

capable of leading a team. They must 
also have had considerable experience 
in the design of test equipment for elec- 
tronic and electro-mechanical 


CAPACITY AVAILABLE 


[EXPERIENCED designers and/or manufacturers 
of wide range t, medium, and heavy structural 


mechanical, electri ft. jhydraulic test and service 
plant, jigs and tools. wiries. Prompt atten- 
tion delivery. Uplands, Stroud, 
Glos. Stroud 470. [467 $ 


CLOTHING 


A.F. and R.N. officers’ uniforms sed; large 
selection of R.A.F. officers’ kits Pon new and 
reconditioned.—Fishers, Service Outfitters, 86-88 Wel- 
lington Street, “Woolwich: Tel; Woolwich 108s. [0567 


CLUBS 


TS AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. approved private 
ilots’ licence course. _-w., Gemini, Tiger, Hornet, 
essengers and Proctor aircraft. Trial lesson 35/-. 15 
miles —y 45 of London. Central Line underground to 
Theydon 250 to club. Open every 
Tel. "Stapleford 210 [0230 


and a knowledge of Service test gear 
requirements in this field will be an 
advantage. 


(ii) ENGINEERS to carry out detailed 
design work on test equipment as mem- 
bers of the Test Equipment Group. 
Applicants should have a degree or 
H.N.C. in Electrical Engineering, or 
equivalent, and should have some ex- 
perience in the design of test equipment 
as outlined in (i) above. 


(iii) ASSISTANT ENGINEERS to 
carry out design and experimental work 
on test equipment under the guidance 
of an Engineer. Applicants should have 
H.N.C. in Electrical Engineering, or 
O.N.C. or equivalent. Experience in the 
field of test equipment or in light elec- 
trical or electronic laboratory work will 
be an advantage. 


(iv) ENGINEERS and PHYSICISTS, 

who should preferably have experience 

in one or more of the following subjects: 

(a) Mathematical Study of Controlled 
Stability. 

(b) Aircraft Navigation and Flight In- 
struments. 

c) Automatic Pilots. 

d) Electronics (preferably including 
knowledge of Magnetic and Transis- 
tor Amplifier techniques). 

e) Servo Mechanisms. 

f) Aerodynamics. 


{), MATHEMATICIANS and 
EORETICAL PHYSICISTS for 
advanced investigations into the prob- 
lem of control systems for Guided 
Weapons. The investigations involve 
both theoretical work and the use of 
analogue or digital computors. Lack of 
experience in this field will be no dis- 
advantage as suitable applicants will be 
trained in the special techniques em- 
ployed. 


These are progressive positions ina new 
and expanding organisation and work- 
ing conditions are ideal. A voluntary 
pension scheme is in operation and can- 
teen, transport and recreation facilities 
are available. 


Write in first instance for application 
form to: 


PERSONNEL MANAGER, 
SMITHS AIRCRAFT INSTRUMENTS 
LTD. 


BISHOPS CLEEVE, 
Nr. CHELTENHAM, GLOS. 
quoting Ref. GW/16. 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


TH AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the under- 
mentioned applications to operate scheduled air ser- 


ROM: B.K.S. Air Ltd., of 1, Maryle- 
bone High Street, ion, 1, for the follow- 
ing services with Dakota and or Viking aircraft for 
the carriage of p y freight and 
mail to be operated for a period of 10 yeas commenc- 
i three months after the date of approval: - 
yy No. 735. For a Normal a 
Servi Newcastle (Woolsington) and 
Paris (Orly) at a frequency of up to seven return 
flights weekly. 
APELICATION No. 736. For a Normal Scheduled 
between Newcastle (Woolsington) and 
Dusseldorf. with an intermediate traffic stop at Am- 
oe at a frequency of up to seven return flights 


APPLICATION No. 737. For a U.K. Internal Ser- 
between Newcastle (Woolsington) and Glas- 
of “(Renfrew) with an intermediate traffic stop at 
—y- a at a frequency of up to seven 
hts w 
PPLI ATION Jo. 738. For a U.K. Internal 
Service between Newcastle (Woolsington) and 
As (Nutts Corner) with an intermediate traffic 
= at a (Renfrew) at a frequency of up to 
14 ts weekly. 
PPLICA ION No. 39. For a U.K. Internal Ser- 
vice between Newcastle (Woolsington) and Lon- 
on Soe at a frequency of up to 14 return flights 


APPLICATION No. 740. From Morton Air Ser- 
vices, Ltd., of Croydon Airport, Croydon, Surrey, 
for a Normal Scheduled Service with D.H. Dove air- 
craft for the carriage of passengers, supplementary 
freight and mail between London (Croydon and/or 
Gatwick) and Rotterdam at a frequency r* from two 
A. a. Se flights per day for a period of 10 years, 
Ist Se 1956. 
*PPLICA ION No. 193/4. From Skyways, Ltd., 
of 7, Berkeley Street, don, W.1, for the fol- 
eins | amendments to the terms of approval of 
Colonial Coach Service which they are authorised to 
te with York aircraft for the period up to 2sth 
ober, 1958, on the route London 'e~-y — 
Nicosia ‘without traffic rights between London (Stan- 
sted) and Malta :— 
(a) Permission to use Hermes [Va Ghent fitted 
with Hercules 773 derated 
(b) Permission to carry up to 10 passqngere per 
flight between London and Malta only. 
(c) Permission to increase fares on the y= 
PPLICATION No. 373/2. From le Aviation, 
Ltd., of 29, Clarges Street, London, W.1, for the 
following amendments to the terms of approval of 
the Normal Scheduled Service which they are author- 
ised to operate during the period up to 31st October, 
me route London (Blackbushe)-Luxembourg- 


(a) Permission to operate at the Company's dis- 
cretion also terminating flights London-Luxem- 
bourg throughout the year. 

(b) Permission to overfly Luxembourg at the Com- 
pany’s discretion. 

T=: applications will be considered by the Coun- 
ier the Terms of Reference issued to them 
by the Minister of Civil Aviation on 30th July, 1952. 
Any rerresentations or objections with regard to these 
applications must be made in writing stating the rea- 
sons and must reach the Council within 14 days of 
the date of this advertisement, addressed to the 
Secretary, Air Transport Advisory Council, 3, Dean's 
Yard, London, S.W.1, from whom further details of 
wy ae lications may be obtained. When an objection 
i to an application by another air transport 
company on the grounds that they are applying to 
operate the route or part of route in question, their 
application, if not already submitted to the Co 
reach them within the period allowed for the 
making of representations or objections. [497 
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THE ENGLISH ELECTRIC 
COMPANY LIMITED 


Aircraft Division 
PROJECT DESIGNERS AND ENGINEERS 
FOR NEW DESIGN STUDIES 


Keen young men with experience of aircraft 
design or engineering are required to work on 
a number of interesting projects where they 
can apply cheir ideas and experience to 
problems in: — 
Design and Weight Analysis of Optimum 
Structures 
Design and Installation of Aircraft Systems 
and Equipment 
Modern forms of propulsion 
Aerodynamics of High Speed Aircraft 
Boundary layer control applications 


Use of guided weapons and radar equip- 

ments 

Operational Performance 
For these vacancies, Designers should have 
H.N.C. or better and a minimum of five years’ 
experience in aircraft design. Engineers should 
have a degree or equivalent, and experience 
in one or more of che above subjects. 

The Company's experience in designing and 
building modern aircraft ensures chat the work 
undertaken in che Project Section will be of a 
sufficiently advanced nature to interest young 
Designers and Engineers of the right calibre. 

The Aircraft Division is situated near a 
pleasant residential part of tne Lancashire coast 
and assistance in removal expenses will be 
given in certain cases. interviews can be 
arranged in London if desired. Apply, giving 
full details of education and experience, to:— 
The Assi Chief Eng (New Design) 

Aircraft Division, 
Dept. C.P.S., 3136/7, Strand, W.C.2. 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. ig} LTD. 

COMBE DOW 


TEL. COMBE DOWN 2355/6 


AIRCRAFT 
ELECTRICAL ENGINEER 
salary 

p.a. 
First class Electrical Engineer required by 
large aircraft company with offices in the 
London area. Applicants must have wide 
experience in the design and-operation of 
aircraft electrical systems both A.C. and 
D.C., radio and radar installations and 
instrumentation A knowledge of Aijr 
Ministry ar! Ministry of Supply procedure 

is desirable. 
Write Box AC 17107, 
Semson Clarks, 
57-61, Mortimer St., W.1. 


PUBLIC APPOINTMENTS 


INSTRUCTOR BRANCH ROYAL NAVY 


Why not utilise your scientific and professional know- 
ledge and at the same time enjoy the comradeship 
Service life and see the world with the Royal Navy? 

Instructor Branch offers Short Service commissions 
to graduates in Mathematics, Physics, sed 
Chemistry, Metallurgy, 
non-graduates with t 
subjects. 

The work of the Instructor Officer is fundamental 
to the Fleet and covers the widest field of active opera- 
tional and academic duties ashore and afloat. Instructor 
Ni EE are also the meteorologists of the Royal Navy. 

U ndereraduates in final year may apply. 

Short Service Commissions may be * 3,4o0r5 

Taking Short Service commission fulfills your - 
tion for National Service 
, £300 tax free gratuity after 3 years and pro rata for 
longer. 

All Short Service officers may apply for permanent 
commi 

Candidates must be ror subjects, sons of British 
parents, under 36 years old and medically fit. 

For further details apply to: 


DIRECTOR, NAVAL EDUCATION SERVICE (P), 
ADMIRALTY, LONDON [4961 


y 


Ministry Scientific Adviser's branch requires 
staff pref. with degree in natural sciences, or 
engineering, or economics with statistics. i 

clude control of field studies and anal 
relating to operation of military i t, 
technical supply 3, logistics and flying safety. 
Appointments in . @8 assistant experimental 
: £320 10s. to £700 (M), £320 10s. to £628 
rimental officers: £790 to £960 (M), £706 
Initial salary and grading 
rom 


PW rience, etc. Applica forms 
ins. Technical and ienti 


King Street, London, S. W.1, 
Closing date 7th April. 
METEOROLOGIC. “AL Office, Scientific 
The Civil Service Commissioners invite applica- 
tions for permanent posts. Early application is advised. 
The duties include research in atmospheric physics, 
covering the study of cloud structure, synoptic and 
dynamical meteorology, large and small scale diffusion 
and turbulence, climatology, and development of in- 
—~ There is a limited number of posts for fore- 
— by at the more important centres. Successful 
candidates will be given a course in meteorology before 
being assigned to a research or forecasting establish- 
ment for further training and experience. In some 
idates wi | service obligations 
commissioned in the R.A.P. F for forecasting 
duties at RAF. stations. Further information may 
be obtained from the Director, Meteorological Office, 
(M.O.10). Air Ministry, Kingsway, London, W.C.2. 
ANDIDATES must be between 21 and 28 during 
1956 (up to 31 for permanent members of the 
Experimental Officer class). They must have (or obtain 
in Summer, 1956) a First or Second Class Honours 
degree preferably in physics or mathematics. Salaries 
(London rates) £513—-£925. Women’s scales lower but 
being improved under equal pay scheme. Somewhat 
lower rates in provinces. Opportunities for promotion 
to Senior Scientific Officer (£1,070—£1,245), and 
higher posts. 
PPLICATION forms from Civil Service Commis- 


BROOKLANDS 
AVIATION LTD. 


NORTHAMPTON 
REQUIRE 


AIRFRAME 
FITTERS 


and 
INSPECTORS 


Preference given to ex R.A.F. 
and R.N . Technicians 


Regular work with Bonus and Overtime 


APPLY TO: 
BROOKLANDS AVIATION LTD. 
Buttocks Booth, Moulton, Northampton 


SAUNDERS-ROE 


LIMITED 
require 
Senior, Intermediate and Junior 
DRAUGHTSMEN 
STRESS ENGINEERS 


AERODYNAMICISTS 


and other Technicians at their London, 
Eastleigh and Osborne, L.o.W. design 
offices. 


Applications will be welcomed from ex- 
perienced technicians who are keen to 
join an expanding organisation 
on interesting and advanced projects of 
an important noture. 
Conditions are good and assistance with 
accommodation can be given to those 
selected to work at Osborne. 
Interviews — erranged in London 
and in other centres. 
send brief particulars, quoting 
the Personnel 


Isle of Wight. 


sion, Scientific Branch, 30, Old Burlington Street, 
, W.1, quoting No. $52/56. (Met.) [4953 
ENIOR Scientific Officers: Scientific Officers. The 
Civil Service Commissioners invite applications 
for pensionable appointments. Applications may be 
accepted up to 31st December, 1956 (30th June, 1956, 
for posts in any branch of chemistry or biology), but 
early application is advised as an earlier closing date 
may be announced. Interview boards will sit at fre- 
quent intervals. The scientific posts cover a wide 
range of scientific research and development in most 
of the major fields of fundamental and applied science. 
In biological subjects the number of vacancies is 
small: individual vacancies exist for candidates who 
have special knowledge of, or who are interested in 
palaeobotany, gy. gy, 
foraminifera 

Candidates must have obtained a university degree 
with first or second class honours in an appropriate 
scientific subject (including encineering) or in mathe- 
matics, or an equivalent quienes: Or possess high 
professional at Candidates for senior 
scientific officer posts must in addition have had at 
least three years’ post-graduate or other a 
experience 

Candidates taking their degrees in 1956 may apply 
peees the result of their degree examination 
nown 

Age Limits: Senior scientific officers. between 26 
and 31, but specially suitable candidates under 26 
mav he admitted: for scientific officers between 21 
and 28 durine 1956 (up to 31 for permanent mem 
of the experimental officer class). Salary (London) 
senior scientific officers: (men) £1.070-£1.245; 
(women) £951-£1.155. Scientific officers: (men) £513- 
£925; (women) £513-£850. Women’s scales being 
improved under equal pay scheme. Somewhat lower 
rates in the provinces. 

Further particulars from Civil Service Commission, 
Scientific Branch, 30. Old Burlington Street. London, 
W.1. quoting No. $.53/56 for senior scientific officers 
and 'S'52/56 for sclentific officers, [4966 


FERRY AIRPORTS 
LIMITED 


Invite applications from 
LICENSED AIRCRAFT MAINTENANCE 
ENGINEERS 
LICENSED RADIO ENGINEERS 
SKILLED FITTERS AND RIGGERS 
RADIO MECHANICS 
for permanent vacancies Lydd (Ferry- 
field) Airport Bristol 170 DC3 Operation. 
Attractive rates to suitable applicants. 
Newly constructed heated hangar can- 
teen and assisted transport facilities. 


PERSONNEL OFFICE 
LYDD AIRPORT, LYDD, KENT 


| Tin) 
WN 
| 
Yy Seunders-Ree Limited, East Cowes, 
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PUBLIC APPOINTMENTS 
ENGINEER GCIENTIPIC Officer required by Ministry of Supply MARSHALL 
warters, London, to assist in Helicopter 


for project and liaison duties on 
Guided Weapons 


Some previous experience of aircraft 
installations and electrical systems 
desirable. 

The duties of this post are 
varied and interesting nature, 
rapidly expanding organisation 

prospects for promotion. 

The successful candidate, who must 
be of good education and appearance, 
will be offered a good salary. 

Please write, giving full details of 
previous experience, quoting Ref. 108, 
to:— 

The Personne! Manager, 
(Technical Employment), 


of a 
ina 
with 


Headq 
Research and Development Programme. 
should have Ist or 2nd Clase Henoure degree in 

» Mathematics or equivalent, and a 
working knowledge of aerodynamics or engineer- 
ing practice within range £513 10s. — 

(Su able). Application forms from M.L.N 
T Register (K). 26 King 
IVIL SERVIC COMMISSION: (1) Naval Cadet- 
ships, (2) First Appointments in the Royal 
Marines, (3) Entry to the Royal Military Academy 
| (4) Royal Air Force Cadets Exam- 
s begin on 29th May, 1956. Age on ‘Ist July; 

1956 6 for (1) ay (2)—at lent 17 years 2 months and 

under 18} years; (3)—at least 17} years and under 

184 years; (4)—at least 17 and ol 19 years. 
For further particulars and application forms write 
(preferably by postcard) to Secretary, Civil 

vice Commission, Burlington Gardens, London. 
| No. 1002/56/84. Completed - 
‘orms to be returned by 29th March, 1956. [4965 


CONTACT LENSES 


ODERN CONTACT LENSES CENTRE, 7(D.1)>, 


De Havilland Propellers Limited, Endsleigh Court, W.C.1. Deferred Terms. 

Hatfield, Herts. Booklet sent. [0342 
MISCELLANEOUS 

FERED, steel storage buildings, go- 

downs, tropical sheds, factories, etc. Write 

Bell Hangars, Ltd., Hobart House, S.W.1. [4946 


HUNTING-CLAN 


AIR TRANSPORT LIMITED 
FLIGHT 
RADIO OFFICERS 
for their veanee and YORK 


Minimum qualifications are 


FIRST CLASS 
FLIGHT RADIO OPERATOR'S LICENCE 


as issued by M.T.C.A. 


OMPLETE framework, steel building, 240 ft. by 

120 ft. bv 30 ft. to eaves, 45 ft. to apex. Covering 
approx. 30.000 sq. ft. of clear storage or production 
space. £6,500. FO.T. Box No. [4972 
RETRACTABLE ball point pens $14.40 gr., balloons 

75 cents gr. up. et combs 79 cents gr., huntii 
knives $5.25 dz., 3 in. steel scissors $3.50 gr., yy 
$4.50 gr., pocket knives $50 gr., 7 in. pencils $1. 
ball pens 4 cents each, teaspoons $2.25 gr. up. aetis 
$4.50 gr., nylon tooth brushes $3.50 gr. up. Cloth-hair- 
shoe brushes 10 cents each, clocks, watches. Men’s 
ties 15 cents each. Needles, safety-pins, costume jewel- 
lery, etc. 6.000 closeouts 10 per cent below price. Toys, 
dolls, pearl necklaces 7 cents ea. Razor blades $1. 50 
per 1,000. Wallets 7 cents ea., compacts $4.50 doz. up. 
Perfumes. belts. scissors, etc. Also agents wanted. 
Parr COHEN, CO., Inc., 881 B’way, NYC3. [0295 


PACKING AND SHIPPING 


R and J. PARK, Ltd., 143-8 Fenchurch St., E.C. 
* Tel.: Mansion House 3083. Official 
shippers to the aircraft industry. 


TUITION 


AIR SERVICE TRAINING, LTD., 


The only fully equipped private School of Aviation. 
Specialist staff, See equipment and full 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AIRFRAME FITTERS 
REQUIRED 


Interesting long term employment is 
available on a wide range of 


Modern Service & Civilion Aircraft 


Modification & Trial 
Installation) 


(Repair, 
Single lodging accommodation 
available near works. 
Overtime and Incentive Bonus. 


Address all applications to 
EMPLOYMENT OFFICER 


and r facilities within the School 
ensure the soundest training for an aviation career. 


M.T.C.A. APPROVED 
courses in primary, intermediate and advanced training 
for pilots, navigators, radio officers and maintenance 
engineers. 
HELICOPTER COURSES 


for private and prof I li Details available 
from The Commandant. 


AIR SERVICE TRAINING 
Hamble, Southampton. Tel. Hamble 3001/9. 
[0970 


MINISTRY APPROVED COURSES 
for the 
COMMERCIAL PILOT AND INSTRUMENT 
RATING 


at the 
LONDON SCHOOL OF AIR NAVIGATION 
AM. = ee for professional pilot or navigator 
and ratings em Academic, Tech- 
nical, Simuleted and Flying aspects. Full-time personal 
i short periods. Home-study excellent 
terna 
LONDO KEN. 
FLYING BASE: CROYDON AIRPORT. (0277 


URREY poroved for Club, Croydon Airport, M.C.A. 
private’ pilot licences Open seven 
py 


AIRPORT WORKS CAMBRIDGE 


AIRFRAME 
INSPECTORS 


REQUIRED 
Airframe and Electrical 


APPLICATIONS FOR’ THESE 
VACANCIES CAN ONLY BE CON- 
SIDERED FROM THOSE WITH 
RECENT EXPERIENCE ON MODERN 
SERVICE OR CIVILIAN AIRCRAFT 
(Repair, Modification & Trial 
Installation) 


Accepted Applicants who success- 
fully prove their suitability for these 
vacancies will find themselves teamed 
with a management willing to give 
any assistance calculated to expedite 
‘settling in’ on a long term basis with 
a minimum of delay. This includes 
assistance with housing where neces- 
sary, but - wen initial stages hostel or 
private odging accommodation _ is 

if required. 


Written applications giving full par- 
ticulars of experience, etc., should be 
addressed to 
EMPLOYMENT OFFICER 


BAYNES 


AIRCRAFT INTERIORS LTD. 
have vacancies for 


STRESSMEN DRAUGHTSMEN 
WEIGHTSMEN LOFTSMEN 


For super-priority work in connection 

with the design and manufacture of 

luxurious furnishing and equipment for 
world’s leading airliners. 


* Good Working Conditions 
* Canteen and Club Facilities 
* Pension and Life Assurance 
* Assistance with Housing 


Excellent prospects for keen men 
preferably with experience in all or 
any of the following :— 


Fuselage and Cabin Structures, 
Passenger and Crew Seats, Pan- 
tries, Dressing Rooms, Lavatories, 
Water Systems, Tanks and 
Drainage, Electrical Systems, Air 
Conditioning and Ducting, Fuel 
Systems and Tanks, Freighter 
Conversions, etc. 


Apply to: THE PERSONNEL OFFICER 


BAYNES AIRCRAFT 
INTERIORS LTD. 
LANGLEY AERODROME, BUCKS 


BASE MANAGER 
HUNTING-CLAN AIR TRANSPORT LTD. 
London Airport, Hounslow 
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SITUATIONS VACANT 


TUITION SITUATIONS VACANT 
City of Leadon CPL. Permanent. Apply Chief WANTED Chief Flying Instructor immediate. 
Yeadon Aviation, Ltd., "Aisheld, in writing = Secretary, Cardiff Aecro- 
SIR JOHN CASS COLLEGE nr. Leeds. [4905 we Moors, Cardiff. [4964 
A Chief is “11 by 4 known ARMSTRON G'SIDDELEY MOTORS have = 
- mediate vac 
Turbine School. Candidates must be trained Instruc- 


Street, Aldgate, E.C.3. 
preparation 


prstruction and for Pilots’ and 
Navigators’ Licences. F 
ec 
COMMERCIAL PILOT £8 
SENIOR COMMERCIAL PILOT . £12 
AIRLINE TRANSPORT PILOT £16 
FLIGHT NAVIGATOR £20 


Write, call or telephone (Royal 3383) for prospectus 


=: Brochure giving details of courses in all 
branches acro eng. covering A.F.R.Ae.S., M.C.A. 
exams, etc. Also courses for al) other branches of 

6; 


engineer Write: E.M.1. Institutes, Dept 
ie 4 H.M. [0964 


(Associated with Vv. 

F.R.Ae.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
* “no pass, no fee” terms. Over 95 per cent suc- 
cesses. For details of exams and courses in all — 
of aeronautical work, navigation, mechanical eng., etc., 
write for 144-pace handbook ar BIET. (Dept 
702), 29 Wright's Lane, London, [0707 
sou THEND-ON-SEA ‘Ake Centre and 

Flying School. Comprehensive flying training for 
J. s licences, ratings and endorsements. Special 
facilities for instruments, night-flying and commercial 


jot licences. No entrance fee or subscriptions 

.T.C.A. approved 30-hour course. 

UNICIPAL , Southend-on-Sea, Essex. 
Rochford 56204. [0453 


LEARN to Fly for £26; Instructors’ Licences and 
instrument flying for £3/5/- per hour. Night 
Plying £4/5/- per hour. Residence 6 Guineas 
weekly. Approved M.C.A. Private Pilot's Licence 
course. Specialised course for Junior Commercial 
Pilot's Licence.—The Wiltshire School of Flying, Ltd., 
Thruxton Aerodrome, or. Andover, Hants. Tel. 
Weyhill 352 [02s 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all 
branches of aviation engineering. Diploma course leads 
to interesting executive appointments in civil aviation 
design and development, draughtsmanship, mainten- 
ance, etc. Extended courses to prepare for A.F.R.Ae.S. 
and A.M.I.Mech.E. examinations. Write for pros- 
us to Engineer-in-Charge, of Aeronautical 

Chelsea, . Flaxman 


SITUATIONS VACANT 


sons answering these advertise- 

@ through the local office of the 

Ministry of Labour and National Service, etc., if the 

applicant is a man aged 18-64 or a woman aged 8-59 

inclusive, unless he or she or t er is excepted 

from the provisions o of Vacancies 
ler 


The engagement of 
ments must be 


DESIGN AND DEVELOPMENT 


The Wolverhampton branch of a world-wide in- 
dustrial organization offers permanent positions with 
excellent Tp ga of promotion for senior and 


junior s' 
TECHNICIANS 
and 
DESIGN AND DETAIL DRAUGHTSMEN 
These sts entail interesting design and devs!on- 
ment work in connection with atomic ene t, 
ied weapons and industrial engineering projects. 
BCHNICIANS 
Engineering or mathematics degree preferred, al- 
though a lower qualification may from 
candidates with good e rience. For junior positions, 
ineecring experience is not essential 
AND DETAIL DRAUGHTSMEN: 
vie National Certificate ix. engineering preferred, 
although this may not be essential for designers with 
worthwhile experience in mechanical apnemes. Fer 
junior positions in this category, plicants studying 
for Ordin inary /Higher National C i in mechan- 
ical engineering will be considered 
Although salaries will vary according to qualifica- 
tions and experience, they will range up to approxi- 
mately £1,300 for technicians. £950 for design 
draughtsmen and £800 for detail draughtsmen. Ex- 
cellent opportunities exist for idates possessing a 
particularly high potential to obtain higher salaries 
than those quoted 
Excellent conditions include a pen- 
40-hour week more than 


sion scheme, a 5-da 
adequate canteen and sports facilities. 


Replies to Box No. 0682. 


Svs Contracts Manager—an company in 

the south requires a man with a t experience, 
capable of handling sub-contracts and quotations. 
Must be fully conversant with O.S. procedure and 


[4973 


technical costing. Write stating age, experience, 
salary. Box No. 0642. [4962 


ror sition carries executive status and the salary 
ad conditions applicable to that rank. 
PPLICATIONS will be welcomed from suitably 
qualified technicians. They will be dealt wii 
po by the Chief Desi ~% to whom they —= 
addressed, c/~ Box No. [49 


tors (preferably ex- ey who have passed one of the 
Instructional Technique , and should have 
done some instruction on engines, preferably with jet 
experience. Apply in detail to ference 1/3, Per- 
sonnel » Armstrong Siddeley 

Coventry. [4903 


FOR KEEN YOUNG 


FIVE DAY WEEK—THREE WEEKS 
FULL CANTEEN SERVICE 


IMMEDIATE OPPORTUNITIES 


ELECTRICAL AIRCRAFT DRAUGHTSMEN, 
H.N.C., O.N.C. OR EQUIVALENT STANDARD 


To gain wide design experience in advanced fields 
of research and development on M.O.S. contracts. 
Attractive salary above A. 
tion prospects for the right men in an expanding 


EXPERIMENTAL DESIGN ESTABLISHMENT 


Apply to The Chief Draughtsman 


M.L. AVIATION CO., 


LIMITED 


WHITE WALTHAM AERODROME, 
MAIDENHEAD, 


MECHANICAL AND 


E.S.D. and rapid promo- 


* HOLIDAY—PENSION SCHEME 
TRAVEL FACILITIES 


BERKSHIRE 


A DOWTY FUEL SYSTEMS LTD. 


stability investigations as basis for 


COMPUTING ENGINEER to take 


Salaries of up to £1,000 p.a. 


interesting work on fuel 


PERSONNEL 


DOWTY 


two senior openings which will be filled by graduates (or equivalent), 
preferably with A.F.R.Ae.S. qualifications. 


SERVO MECHANISMS ENGINEER able to initiate aero gas turbine 


supervision, and to use the data from response testing equipment. 


stability problems on an analogue machine. Applicants should be capable 
of digital programming, but if not experienced in this aspect, will be trained. 


Further new vacancies have occurred for: 
PROJECT DESIGNER, preferably with aero jet engine experience, for 


TECHNICAL ASSISTANT (Electronics) able to develop electro-mech. 
analogues for hydraulics and design specialised valve circuits. 
TECHNICAL ILLUSTRATORS, 
DRAUGHTSMEN are also invited to participate in a promising develop- 
ment programme in excellent countryside conditions which include 
assistance with house purchase and a realistic pension scheme. 


Write fully to: 


ARLE COURT, CHELTENHAM SPA. 


expansion programme has created 


new designs with a minimum of 


charge of setting up fuel systems 


are offered for these posts. 


systems development. 


DESIGN AND DETAIL 


MANAGER, 


44 
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GLOSTER AIRCRAFT CO. LTD. 
GLOUCESTER 


DESIGN AND DEVELOPMENT PROJECTS 
FOR 


AIRCRAFT 
DESIGN DRAUGHTSMEN 
(SENIOR AND JUNIOR) 


Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical Experience. 


STRESSMEN 
(SENIOR AND INTERMEDIATE) 
for both strength and flutter calculations. 


WEIGHT ENGINEERS 


(SENIOR AND JUNIOR) 


The conditions of employment are good with progressive 
salary, good sports and welfare facilities, pension scheme, etc. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS, SHOULD BE ADDRESSED TO THE 


CHIEF DESIGNER 


WEAPONS RESEARCH DIVISION 
A. V. ROE & CO. LTD. 


Vacancies exist in the Airframe Design Department for Senior, Inter- 
mediate and Junior Technicians in the following categories: 


STRESSMEN 
For interesting work on high-speed structures, including thermal effects. 


AEROELASTICIANS 
To investigate flutter, vibration and aeroelastic problems of high-speed 
flight. 


HEAT TRANSFER ENGINEERS 


To investigate problems in kinetic heating and thermal insulation. 
Good salaries. Good prospects. Pension and life assurance scheme. 


This is an opportunity to work in an expanding organisation situated in 

pleasant surroundings. The most up-to-date computing aids are available, 

including digital and analogue computers. Applicants should possess a 
degree in Engineering, Physics or Mathematics or H.N.C. 


Applications to: 
THE CHIEF ENGINEER, 
WEAPONS RESEARCH DIVISION, 
A. V. ROE & CO., LTD., WOODFORD, CHESHIRE. 


SITUATIONS VACANT 


SIR W. G. ARMSTRONG WHITWORTH 
AIRCRAFT, LTD. 


ARMAMENTS DIVISION 
Technical Assistants 


NUMBER of technical assistants are onpend for 
interesting work in power coer aupomee guided 


pons. 
UALIFICATIONS | should include a degree in 
engineering or H.N.C. together with a minimum 
of 2 years experience in test and development work. 
Pt ASANT working conditions and amenities are 
provided, and an attractive superannuation scheme 
is in operation. The work is of a permanent character 
in a new and expanding field and salaries are good. 
All replies should be addressed to:— 
Technical Appointments Officer, 


Sir W. G. Armstrong Whitworth Aircraft, Ltd., 


wea 


Baginton, 
Quoting reference 4942 


A FULL and interesting programme of advanced 
design work is being undertaken by our 


LONDON DESIGN DEPARTMENT, 


at 37, Queen Square, W.C.1. 

‘THERE are vacancies for Senior, Intermediate and 
Junior Draughtsmen with experience of aircraft 

design, and applications from Draughtsmen and 

Draughtswomen without such experience will also be 

iven careful consideration. 

NUMEROUS advantages can be offered to those 
joining this expanding organisation, incl 

prospects of promotion, really worthwhile 
salaries and the ity to become members of an 


° 
enthusiastic and friendly group, working in a pleasant 


modern office. 

PPLICATIONS, giving details of age, experience, 
etc.. and quoting ref. F/71, should be addressed 
to the Personnel Officer, Saunders-Roe Limited, 37, 
Queen Square, London, W.C.1. (Week-end interviews 
will be arranged in London.) [4935 


Airways Limited require the following 
sta’ 
Viking Captains and First Officers. 
Pilots with SCPL as a minimum for Heron 
command. 
Radio Officers. 
Experienced Stewardesses. 
Apply to: Dragon Airways Limited, Woolsington 
Newcastle-urpon-Tyne. [4951 
TCENSED Engineer—Engines, and/or Airframes. 
Required for interesting work, with prospects. 


HELP GIVEN WITH ACCOMMODATION 
ADIO Engineer ferably licensed to deve! 
‘bape. 
Apply: 

Don Everall Aviation, Ltd., 

Wolverhampton Airport. [4975 


HEAD OF STRUCTURES DEPARTMENT 
Blackburn and General Aircraft, Ltd. 


Tis is a new post. The man appointed will be 

required to take charge of all the airframe 

structural research, . and development work for 

the Company. includes a new project of 

advanced design. 

A MAN of initiative, energy and good personality is 
required, well qualified technically and reasonably 

in this general field of work. 
| you are interested, please write to: 


THE CHIEF DESIGNER, 
BLACKBURN & GENERAL AIRCRAFT, LTD., 
BROUGH, E. YORKS. [4949 


B.O.A.C. 


require pilots immediately and will consider candi- 
dates under 25 with 150 hours flying experience as 
change. Good education and personal qualities 
“Possession of commercial pilots licence and instru- 
ment ra desirable but not ¢ 
s in writing, stating age and experience, 
Chief Personnel Officer, 
B.O.A.C. HEADQUARTERS, 


Lendon Airport. 


HAVE VACANCIES ON SUPER-PRIORITY 
|A 
= = 
[4955 


FLIGHT 


16 MarcH 1956 


SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


AIRCRAFT INSTRUMENTS 


[ENGINEERS are required for liaison and installa- 
tion work in connection with new types of aircraft 


instruments. A ts should have a sound engincer- 
ing bac , with practical experience on electrical 
and mechanical instruments or silted mechani echanisms, and 


be willing to travel. Recent R.A.F. experience would 
be an advantage. Salary would be commensurate with 
experience qualifications. 
PuEse posts would initially be based at the 
Barkingside, Essex, works and a superannuation 
scheme is available 
APPLY, giving full details of 
ence, etc., to the Chief 
ments), Kelvin and Hughes, 
Basingstoke, Hants. 


tions, experi- 
Aviation Instru- 
inchester 


SENIOR ELECTRICAL DESIGN ENGINEER 


PPLICATIONS are invited from engineers who 
have a comprehensive experience in the —y - 
of A.C. and D.C. electrical rotating machines for 
aircraft from 2 watts to 40 k.v.a. capacity and/or the 
design of large industrial machines. The post demands 
a good professional + — together with a flair 
for original design he quality of leadership is also 
essential as the selected candidate will be required to 
take full design responsibility for the project in hand 
London area. Commencing salary up to £1,250 per 
annum. Please reply, in confidence, giving ~ details 
of qualifications and experience to Box No. 06. “a . 
954 


THE COLLEGE OF AERONAUTICS 


ECTURER required in Department of Aero- 
dynamics, with experience in wind tunnel research 
Successful candidate will be required to supervise 
students’ experimental and theoretical research in 
addition to lecturing and will be expected to partici- 
te in the experimental research programme of the 
Jepartment. Salary within scale £850 ? £50—£1,200, 
wit superannuation under F.S.S.U and family 
allowance. Applications giving full details of quailifi- 
cations, etc., and quoting the names ee referees 
should be addressed to the Recorder, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. Further 
Particulars available [4970 


ABRODYNAMICISTS of experience are offered the 


opportunity of joining an ES team, work- 
on very interest —e 
HESE vacancies to men who like 
working in a friendly atmosphere. 
Ts conditions are those expected of a modern —_— 
pany and include assistance with 
Le salaries will be paid to suitably qualified rr 
experienced men ‘ 
APPLY. giving details of experience, etc., to the 
Personnel Manager, Box 0577. [4931 
AlRCRAFT Engineers. Eagle the 
of their new aircraft engineering and maintenance 
base at Manchester Airport. Vacancies are now avail- 
able for the following staff: 
‘A’ and ‘C’ 


1. Base Engineer, preperably with 
and Dakota; 
preferably with ‘A’ and ‘C’ 


Licence on Viking 

. Base Inspector, 

Licence on Viking and Dakota; 

. Airframe and Engine — and Inspectors; 
. Airframe and 

Sheet Metal Workers; 

. Electricians; 

i Mechanics: 

d Radio Engineers 

XLARIES “will be paid accor 

and experience. Applications 
strict confidence to: 

ERSONNEL Manager, Eagle Aircraft Services 
P Limited, Blackbushe Airport, Camberley, Surrey. 
Telephone: Yateley 2371 [4976 
T® T and Laboratory Engineers required for gyro 

and electro mechanical instruments. Apply stating 
age, experience and salary required to S . Brown, 
Ltd., Shakespeare Street, Watford, Herts. (0147 
IRCRAFT section leader design draughtsman re- 
wired. Salary according to age, experience and 
qualifications on per annum. Pension scheme / 
superannuation f operation. Write or phone: 

AYNES AIRCRAFT INTERIORS LIMITED, 

Langley Aerodrome, Bucks. Telephone: Langley 
451 [4939 

NSPECTORS urgently required by Eagle Aircraft 

Services Limited, Blackbushe, for aircraft mainten- 
ance licensed or unlicensed but experienced on Viking 
and Dakota. Apply Chief Inspector. Tel.: Yateley 2371 


USTER Aircraft, 
compiler. The applicant must be fully conver- 
sant with Air Ministry = Ministry x? Supply . 
cedure. Preference will be given to an applicant 
ing some experience in t writing. Apply in 
writing to Personnel Manager, Rearsby, iiss 


to 
be made 


Ltd., require spares schedule 


958 


ECTION Leader with electrical and 


Led., Poyle 
= "Tel: COLabrook 48. 
ARMSTRONG SIDDELEY MOTORS urgently es re- 
quire experienced ers and weight estimators 
in their aero ee drawing office. Good salaries 
commensurate w age and experience, also ‘Superan- 
nuation and insurance scheme. Applications giving full 
details to Reference Check/2, Technical Personnel 
Manager, Armstrong Siddeley Motors, Coventry. [0461 
| wanted. Applicants should have 
ing apprentice- 
ship and should also oF experience in time and 
mouon as to aircraft manufacture. House 
tions, in writing, to the 
Personnel , Scottish Aviation, Ltd., restwick 
t, Ayrshire. [486 


ENIOR electrical draughtsman required. pean 

working itions. Pension scheme. House pur- 

rmemou pecial transport facil 


to Personnel Manager, 
Limived, Tarrant Rushton 
or Physicist re +r for interesting 


Dorset. 
ENGINEER 
work on a wi of problems 


with cooling and heat er on electronic 
equipment. Post-graduate experience of this type of 
work or in the design of heat exchangers, air blowers 
or refrigeration is desirable, but not essential. Some 
mathematical ability will be needed. 
in writing, age and 
Staff .E.C. Stanmore Labora- 
tories, Midas, quoting Ref.: 
SENIOR. Design accustomed to work- 
with the minimum of supervision, required for 
Aircraft Component Department. Aircraft experience 
preferred but not essential. Salary in accordance with 
experience and qualifications. Reply in writing to: 
King Aircraft Cy ration, Street, 
Ave., Hillington, Glasgow, S. [04 
A, and C. licensed engineers on Mar +3 York ~ 
Viscount aircraft required for t engineer 
duties. Salary £805 p.a. to £1,030 p.a. 7 accordance 
tions. with annual increments of £25. 


experience, to 


» and “C” licensed engineers on 
aircraft required for duties. a 
writing to Engineer 
Services Limited, London Airport. 


of the 


has vacancies for 


and 


control developments. 


systems employing such components. 


H.N.C. or equivalent, 
appropriate field. 


P.O. Box 241, 
required. 


SHORT BROTHERS & 
HARLAND LIMITED 


THE MECHANICAL SECTION 


RESEARCH DEPARTMENT 


SENIOR DEVELOPMENT ENGINEERS, 
DEVELOPMENT ENGINEERS 


TECHNICAL ASSISTANTS 


for work on guided missiles and navigational systems, 
automatic pilots, flight simulators, servos and automatic 


Applicants should preferably have had some experience of 
hydraulic or pneumatic servos, precision mechanisms, or 


Qualifications: Senior Engineers: Engineering Degree, 
with several years suitable experience, and the ability to 
control a development team. Engineers: Degree or equiva- 
lent, with some industrial experience. Technical Assistants: 
with good practical experience in 


Assistance with housing and with removal expenses. 
Interview either in London or Belfast. 


Apply to Staff Appointments Officer, 


SHORT BROTHERS & HARLAND, LTD., 
Belfast, quoting S.A.134, and stating salary 


ARMSTRONG WHITWORTH AIRCRAFT 


ARMAMENTS DIVISION 


SENIOR ELECTRONIC AND ELECTRICAL ENGINEERS 


A number of Senior Engineers, both Electronic and Elec- 
trical, are required for work associated with the flight trials 
of guided weapons. 

The work is of a very varied and interesting character, 
and includes system testing and the analysis of the be- 
haviour of complex installations including mechanical and 
hydraulic components, in addition to electronic and elec- 
trical components. 


A number of years’ experience in electronic and/or electrical 
engineering is essential for these positions, and service 
experience of radar, radio and telecommunications is a 
very suitable qualification. 


A university degree is not essential for these positions, but 
practical experience and experience of experimental work 
is highly desirable. 


These positions are responsible posts and carry attractive 
salaries and excellent prospects. 


Pleasant working conditions and amenities are provided 
and an attractive superannuation scheme is in operation. 


All replies should be addressed to:— 


TECHNICAL APPOINTMENTS OFFICER, 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., 
BAGINTON, Nr. COVENTRY. 
quoting reference FT/7/ARM/TAO 


3 
46 
'S experience for installation work on aircraft fire 
and explosion protection. Pleasant surroundings, 
| 
akota 
pply in 
ircraft 
[4963 
LTD., 
| | 


Senior Staff posts for ambitious men ! 
JOSEPH LUCAS LIMITED, BURNLEY 


Manufacturers of Aircraft and Motor Equipment require the following 
technicians to assist in the work of Gas Turbine development: 


MATHEMATICIAN 


Applicants should possess a B.Sc.(Maths.) degree 


PERFORMANCE ENGINEER 


who should hold a B.Sc.(Eng.) degree 


COMBUSTION or HEAT 
TRANSFER ENGINEER 


who possesses either a B.Sc. (Eng.) degree or an A.M.|.Mech.E., and has experience 
of heat sabes and fundamental heat transfer. 


Here is an opportunity to work with a progressive Company on Gos Turbines that power the most modern 
Aircroft. High salaries to the right men. An assured future and a generous Pension Scheme. 


Apply by letter to The Personnel Manager, Hargher Clough Works, Burnley, 
Lancashire 


QUEEN’S ISLAND, BELFAST 


require 


ASSISTANT CHIEF RATEFIXER 


Applications are invited for the above position which is an Executive appoint- 
ment covering all types of Airframe manufacture. 


A good experience of Ratefixing is necessary and it is highly desirable that 
po -> whe ave some knowledge of pre-production systems and procedures. 


Candidates must also be thoroughly experienced in all aspects of Sheet Metal 
Work, Fitting and Final Assembly, and require a knowl of Power Presses 
and Routering Machines. 


Pension scheme, assistance with housing and removal expenses. 


Apply in writing giving full details of previous experience, technical qualifica- 
tions, etc., to the 


PERSONNEL MANAGER, quoting reference P.32. 


DRAUGHTSMEN 


THE DOWTY GROUP 


Aircraft Landing Gear and Hydraulics 
Turbine Engine Fuel Systems 
Industrial Hydraulic and Mechanical Equipment 
Electrical and Nucleonic Engineering 


The Dowty Group, an expanding organisation, in which there are unusual 
opportunities for advancement, invites applications from Design and Detail 
Draughtsmen and Stressmen for its new London Drawing Office and also 


Draughtsmen and Stressmen for Cheltenham. 


Write to the Personnel Manager, 
DOWTY EQUIPMENT LIMITED, ARLE COURT, CHELTENHAM. 


SITUATIONS VACANT 


work, involving supersonic and hypersonic 
development. This will appeal 
to with suita experience in the 


t design. Write fully, Poy Fy quali- 
4937 


field of air 


AIRCRAFT CORPORATION require 
i Intermediate and Junior Draughtsmen, 


experience t 
tion, Hillington, Glasgow, 
‘AIRFRAME /ENGINE FITTER, preferably with 
helicopter experience. required in Persian Gulf 
area for intial period of 15 months contract servicing 
S.55 helicopters. First class living accommodation, 
attractive salaries and free air passages offered. Pre- 
ference given to ~~ applicants or those prepared r- 
live as lors. Bristow Helicopters, 
Henstridge Aecrod 


(4945 
COTTISH AVIATION have immediate vacancies 
for aircraft stressmen and acrodynamicists for 
work on the Prestwick and Twin Pioneer aircraft. Ex- 
cellent prospects for experienced men. New houses 
are also immediately pe mm Applicants should 
reply in writing giving details of experience and train- 
ing to the rsonnel Manager, Scottish Aviation 
Limited, Prestwick Airport, A: [4911 
RMSTRONG SIDDELEY MOTORS have a 
vacancy for an Honours Degree mathematician in 
an expanding section, a electronic calculating 
machines for the solution all types of problems 
associated with the development of gas turbine aero 
engines. Experience is not necessary y be 
taken into account in fixing the initial salary 
tions with full details should be submitted 00 _ 
ence DRE, Technical Personnel Officer, A: 
Siddeley Motors, Coventry. 
REQUIRED for Rapide operators Middle East two 
years contract, single men preferred, two Rapide 
captains, senior i ilots licences and instru- 
ment ratings. Salary U.S per month plus livi 
allowance. Also two licensed engineers with B, C an 
X licences. $400 per month plus living 
allowance. ly in writing with full lars to 
Blanford _ oudret, Ltd., Leadeni House, 101 
Leadenhall Street, London, B.C.3. [4920 
Vv. ROE & COMPANY, LIMITED, uire a 
radio operator for air crew duties on flight test 
work at Woodford Aerodrome, Cheshire. Applicants 
should possess a current P.M.G. radio operator's 
licence and should be interested in the installation of 
various ‘yp s of radio facilities fitted in the present- 
day aircraft. Write, giving full particulars of poe 
experience, on etc., to the Personnel J 
Roe and Co., Limited, G 
chester, [4943 
WANTED, to i in alu- 
minium for sales development. ust possess 
Higher National Certificate in Mechanical Engineer- 
. Lecation Banbury. Good working conditions 
and pleasant surroundings. Attractive starting salaries 
offered up to £800 p.a. with prospects of promotion 
from drawing board. Pension plan LT operation. Send 
brief details of qualifications and experience to 
Northern Aluminium Co., Ltd., Bush House, —- 
London, W.2. [034 


RADUATES in science or engineering for ro 

velopment work on gas turbine fuel systems for 
aircraft and commercial projects. Training will be 
given if required, to personnel newly qualified. These 
vacancies are pensionable and offer opportunities for 
individuals to progress to senior appointments in a 
mew and rapidly expanding company. Applications 
should be made to the Per 
Lucas (Gas Turbine Equipment), Ltd., Shaftmoor 
Lane, Hall Green, Birmingham. [4960 
AN attractive opportunity exists for a limited 

number of young men 
in the drawing office of a 

y s comprehensive educational 
facilities and having wide interests in the automotive 
and general industries, offers an unusual scope in its 
particular field. Men who have recently completed 
their National Service, or who are nearing release, are 
im particular invited to write giving an outline of their 
experience and activities to the Personnel Officer, 
Lockheed Hydraulic Brake Co., Ltd., Leamington 
Warwickshire. 8 

OCKET Division of | Motor 
has really good and 
draughtsmen intent on furthering this 
new branch of propulsion. Applicants must have had 
minimum of three years drawing office experience and 
ager ee hold at least a Higher National Certificate 
echanical Engineering. Drawing Office experience 
is preferatip to academic qualifications. 
to new projects an of depart- 
ments prospects for men of the right calibre are un- 
usually good. This is a fine opportunity to enter on 
the ground floor of new and fascinating work with 
far reaching implications. Initial salary range £13 10s. 
to £16 10s. per y week. Apply for a personal interview 
with our chief Designer, Rocket — by writing 
Technical 


to ersonnel Manager 
Motors, Coventry, quoting DD. 


f 
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GHIEF of Special Projects is required by well- 
T= candidate appointed to this new and interesting == 
sosition will take charge of advanced project cs 
ficat 
and Stress Engineers, at their Central Glasgow Design ss. a 
Offices for work on an ry programme of inter- > 
esting and important projects of an advanced nature. age 
ood salaries and conditions, forward details of (gee 
| 
4 
J 
SHORT BROTHERS AND HARLAND LIMITED in 
[0469 


FLIGHT 


16 Marcu 1956 


SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


SCottisn AVIATION urgently require Planning 
Engineers for work on their Prestwick Twin 
Pioneer project. Applicants should have served a re- 
cognised Engineering Apprenticeship and have pre- 
vious Aircraft Planning experience. Houses immedi- 
ately available. Reply giving details of training and 
experience to Personnel Manager, Scottish Aviation, 
Led., Prestwick Airport, Ayrshire. [4858 
TRESSMEN in all grades required. Salaries range 
from £500 p.a. to £1,100 p.a. Qualifications re- 
quired H.N.C. Certificate of Education (Advanced 
Level), B.Sc. Engineering, Mathematics or Physics 
Previous experience not essential but will be taken 
into account when fixing salary. Application forms 
from Chief Stressman, Electro-Hydraulics Limited, 
Liverpool Road, Warrington, Lancs. [4956 
SENTOR qualified Development engineers and Tech- 
nicians required in research department of a well- 
known firm of precision engineers, particularly for work 
in connection with Servo systems, small precision 
motors and gyroscopic control systems. Apply stating 
age, qualifications, experience, and ma / required to 
S. G. Brown, Led., Shakespeare Street, Watford, Herts 
(0146 

RMSTRONG Siddeley Motors has a vacancy for a 
flight test observer in connection with flight test- 

ing gas turbine engines. Applicants should have a 
Degree or equivalent in either Mech. or Aeronautical 
Engineering. Previous flying experience not necessary 
Selected applicants will be required to undergo «a 
medical examination. Good salary offered dependent 
on age, experience and qualifications. A ~~ to 
Reference FL Armstrong Siddele Motors, 
Coventry [0472 


Sir W. G. Armstrong Whitworth 
Aircraft Lid. 


ARMAMENTS DIVISION 


MECHANICAL ENGINEERS are required for 
work in connection with guided missiles. Pre- 
vious design experience in mechanical handling 
or conveyor systems, together with some know- 
ledge of rubber technology, would be useful, and 
it is desirable that applicants should possess 
N.C. of equivalent. 


ditions and nities are 
superannuation 


Pleasant working « 
provided and an attractive 
scheme is in operation. The work is of a perman- 
ent character in a new and expanding field and 
salaries are good. 

Replies will be treated in strict confidence, and 
should be addressed to: — 

Technical Appoi Officer, 
sm W. G. ARMSTRONG WHITWORTH 
AIRCRAFT LTD., 
BAGINTON, NR. COVENTRY. 
Please quote referenee H/7/ARM/TAO 


[DESIGNERS.. First class senior designers are 

quired for interesting work on the design “of = 
curbine fuel systems and controls. These appoint- 
ments offer excellent opportunities to the right indi- 
viduals but only first class senior designers need 

apply. Applications to be sent to Personnel Manager 
oseph Lucas (Gas Turbine Eq ent), Ltd., Shaft- 
aueet Lane, Hall Green, Birming 28. [4959 
EAPONS-SYSTEM Assessment. Technician re- 
uired for work on weapons-system studies. Pre- 
owledge of this subject an advantage but not 
Applicants should have the ability to tackle 
Knowledge of mathematics to about 
degree standard and a background of aeronautical en- 
gineering eet is desirable. Write stating age, 
cer, 


experience and uired to:—Staff 
Handley Page, Ltd., “Cricklewood London, 
4 
required to 


(CHANICAL undertake 
technical r— w- and design work in con- 
nection with air hydraulic systems, control 
mechanisms, air conditioning and ther de-icing 
systems. Applicants should hold a technical qualifica- 
tion to degree of T.N.C. (Mech). standard and pre- 
ferably have previous experience in this type of work. 
Write stating full particulars, age and salary required 
to:——-Staff Officer, Handley Page, Ltd., Cricklewood, 
London. N.W.2 [4879 
COTTISH AVIATION urgently require Draughts- 
men and Designers for work on their Prestwick 
Twin Pioneer and other new oe. Applicants 
should have served a recognised gineering Appren- 
ticeship and have previous a in the Aircraft 
Industry. Excellent condi scheme in 
operation. Houses immediately poem Reply givi 
details of training and experience to Person 
Manager, Scottish Aviation Limited, Prestwick Air- 
t, Ayrshire. [4859 
OUNG Engineers required by Armstrong Siddeley 
Motors for work on gas turbine aero engine per- 
formance prediction, flight analysis and associated 
problems connected with the flight development of 
engines. Degree, or equivalent required, a mathemati- 
cal bias an advantage. Previous experience of this 
type of work desirable but not essential. Good salaries 
and pension scheme. Applications, with full details 
of age, experience and qualification to Reference 
FL/P, Technical Personnel Manager, | 
Siddeley, Coventry. [046 
HANDLEY PAGE (READING) LIMITED, The 
Aerodrome, Woodley, Reading, Berks, have 
vacancies for Senior Stressmen for interes —s on 
Civil Aircraft. High commencing snlorioe wilt be 
and new houses to rent will be offered to aT 
applicants. Also required are Senior and Intermediate 
Design Draughtsmen and Weights Engineers. Super- 
annuation and Life Assurance Scheme is in opera- 
tion for all staff em; lease send full par- 
ticulars of experience, etc., to the Personnel Officer. 


0280 
(CHNICAL Authors (Senior, Junior and Inter- 
mediate), must be capable of reading engineering 
drawings. Duties will include the preparation of des- 
criptive and instructional literature on a wide range of 
subjects—mainly mechanical and hydraulic. Know- 
ledge of methods of print production and associated 
processes an advantage. Instruction given in Junior 
which is intended to be progressive - write 

| uoting 


Havilland Propellers, ‘L 


Herts. 


vious | 
essential 
new problems 


Apply 
Denham [4969 


SITUATIONS WANTED 


snd fours) Airline and Charter captain (twins 
fully licensed, seeks change abroad. 
notice. Box No. 0647. (4957 


BOOKS, ETC., WANTED 
NY Aviation books and 


wanted, especially 
ar I and II narratives, 
Our Ux. 


for pick-up and Aeroplane Book 
Supply, 28, St. Andrew's 5, » Cones 


LOCKHEED HYDRAULIC 
BRAKE CO. LTD. 


LEAMINGTON SPA 
require 


TRAINEES 


Applications are invited from men 
with practical engineering experi- 
ence who will shortly be released 
from H.M. Forces and who are inter- 
ested in being considered for train- 
ing in a variety of SKILLED 
POSITIONS. 


The Company has a progressive 
policy of staff training and promo- 
tion and offers an unusually wide 
range of Sports and Social activities. 


Full details of age and experience 
should be sent to the 


LOCKHEED HYDRAULIC BRAKE CO. LTD. 


Tachbrook Road, 
Leamington Spa, Warwickshire. 
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Light weight high aa cages 
Ultra precision accuracy 


Our Technical Department 
will recommend a suitable bearing 
for your application 
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